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msaiAEy m> coicuisxofs 
9 w 
g f f y j A i l 
f ^ pmmmtitmB^  In this %hmmiB Awtl vit l i tli» 
hot eoi*imtl9ii Mtnriour of ttiiiiiX*** (v is . AZSI 
mxi 32f) «iia •n^tO.Xoys XroomI-600* 
Zneon«X-600t Hos«l«400» Iii»0»i«*l0<l« i icM^aoO B-1900}. 
tmp9rm%mf hot eorrotioa Imlunriour of •(»»• of tho 
niolroX-biuio «iaporAl.Xoyo oXoo boon sttidioA i s p:roMfio« 
of slxtovo* 
Oiiftptor I , pmn I ttooenboo ooftt of liot 
mrroMtm* Eoeont ottttfioo out oa hot oorvootos of 
aielcoX aii<l eoteoXt mx r^oxxojfo^ mA iroii-bwMi nXXojro «lt l i 
•poetil roforoneo to the offoet of oiiXt mA oXXoy •oapool-' 
tionot Haivo lioo» roforrod* Imetmrn aooli«KlMio« prmpomtA 
to oxpXidii tiot eorrooioa attoolc, oro dloouoooi la rooooft* 
•bXo iotoiXo* 
Ch«ftor Xt yovii XX proooato m X&torotiaro oiirvoy 
portoialaf to oilAotlon ^ohsrioitr of iron mnA iro»«b»io 
oXXoro ootf AioottMoo iaportoiit oontrlMiono aoAo to tko 
oxltfttioft ^loalotfy of lroii»booo oXXoyo. 
OHoptor XX doooriWo hot oorroolon Mirriowr of 
otnoltiso4 oaA u»«oiioitlso« otooXo ia proooaoo of VmJKSi^ * 
8ot oorrooXoa liohwrioar of ooatHtisoi (AX8X 921) oiA 
CTI) 
«awifi«itl««« C4I8X 509) c t M U twa hm in pmmn*^ 
of ^^ ••arytog tliiekiMM** aoo « l i tOOO^ C* At 
» lH>tli mt9*%M «liow oxiActioa rmfm • 
e»rtiil.ii 9»Xt 0oa««fttrfttioii vidL«li i s 4*0 «»« mg/m for 
kim 32% j a n 303 f«Uov«« ft 
gmitiiftl. in etXMlon wifsii iii«r«msitii mX% 
mmwmtmttmrn 
At twd^O, t h m 19 m mistioaabi? •xitUiig 
t>*tir«ftii smouiit of aalt end oxidation ircto «« tbo 
oxidAtion iiior#fi«»a vitlk iiicf^Mii^ SAit dopooition, 
XditiftUir ttiiieaAitieodi »t*ol I1119 liigHor oxiaatioik «%t« thm 
th* •8ii«itis#d ftt««a. tmt whon tlM fivpotition 
toy 3*5 m/^^ ^ ^ oscidfttiofi rmtt of atiuiitiatA »to«3L h9ttm99 
tlum ttio tt»MB»itiftoi stMl* 
ZaitislS^ ft ffOfiAfttiOfi roftOtioA i * fwoainNI, Vith 
thft ooiiftiwptioa of ftttlfur^ thoro i * m t n ^ v m ia oxycom 
ftotiTity; Or^ O^ ift eoav«vtt4 into «lir«ftfttft* 
tiftMlTftft in tkft M i t mA proeiyitfttod •• Qr^ O^ ftf tlift 
Mlt/cftft itttorfftoft Alio to lov flM wafiAfttion aat 
flfuciag roftotioao roproftoiitoA «• foXJ^ ovftt 
I I c^jOj • aiftgO • f o j JWftaCfO^ 
I I I fftO • IftgfiO^ — ^ • IftjO • SOg 
CTI) 
I ? ir^ gO • ?«o ^ imgF^ Og 
It sm • Sti^SO^ —^ • ^ 
fx • »10 
f i t 2f«0 • l O j 
At l€i««r %mp9mtVkm t ?ZX only 
to ft mA one* « em^rnat 9xlA« ±m tomH 
eostifig e M M m mt^ gra* 
dual3jr moB Sa^SO^ not* tmlXw « 
tm foXXowti tiMi iiggrtiittiirafiMa «r tli» ai»a,t 
ultli rniHt Xft ttdaitien* tht f«Uj»iriiic 
liiE4iljr to oo«itf» tli« ni^aeiafi 
ftxiA «r» UM9II9 to Imi SiO, OrgO^ 
M i f«Ot rasptftti^aXf «t tlM »aXt/»ir lata i r fm, 
•XXI 4C» • 3I«280^(i) — ~ Or^Oj • JRn^O • Or^ij • 5 Og 
X* Or • Mm^O • 30 — - Ha^fO^ 
X 4Vt * f vS • atiiO • KSj^cOg 
ta«ltis«« AX8Z oxitfiM* at * «i«h faattr 
rata tliaa ttiia«ft«ltla«<l AX8X 309 ataaX aHaa ralatlTal|r larga 
amnmt of aaXt ia aayaaitat an tha allay* Ihia ta rapid 
ailtatiott at tlila tta^aratiira a Or^iaplatad aoaa ia aat»» 
CTI) 
lOliditi in th* mmtmz uid tlC 1» »ov wi)>|4Hrt«d to ^ 
XI f i c • — ^ f i O g •»• ssgO • 8 • eo 
f iOj i * (M»iiQ«]itswt«d ft% aXlo^r/oiEld* 
oif tui diaptrsloa la tti« 
of iniXfiir» CC i^ id t^ivth^r •nhA»e«» omias*-
tion nit««« 
fht Qhmvw^ soal* tiovphelei^lts i»otici«t«at vlt l i 
tlw Bi«o)iaiiiMi. Solfid** or fotm 
ifnitr OKidfts fomia§ outer netaes* Xnli«rB«l 
«iiXfid«tloii i s o1i««rv«d» flufr seiisltia«A atMis 
of thiole«r porous seeO.** and nor* i&tmm* of 
ttoo ftftlt i n t o tho m t r l M , 
Oliftptor til oontAina tbo vwaX%9 of » i»ot oortooiom 
•tudy oiimod o«t 0B AX8Z 503 •&« AXiX in i^ ro* 
••no* of Kftj^ OO^  or tranolties sotia mtlfrnM, wi»0 llitO^t 
C09O4 M i Or^Cso )^^  or tlioir mixturoo, «« 600 oad 1000*0* 
At «00^C, otoolo eomtod •ttimr with trozioitioa notol oalt 
•r I to alxtoro with 1(112^ 4 roXfttivoSjr liovry might 
looMo witli inoy^Miing M i t dopooition* ftm 
ftro umuaXy hig^iw in otooXo eoditod with Mat siactttro than 
CTI) 
09ftt«di wltk hmm caXt, eontimiltii weight 3.oiie»« with 
InortMiiif tfeXt on tli« ea» 
to f««l thmt ifiBcr oli3ronit» ioitiftU^ 
forii«i on th9 fvaiiiK i&tftot proMljp ao not itittr-
aet «it]i d#ooi»9o«itioii pfoduot* of eiaf«t««« a^ is* 
SOgCc) fateoti* pirodootii ••cup* 
jNimatifl^ in lo»tt««f 
it i : Hiso^ f io • SO2 ^  
tin c&m^ 0oo 4. sog • 
ttv ot^im^)^ —^c j PgO j # ssog • 
Ahov Kiieii Mgbar oxlAfttion ratae than the eovsraa-
poaaini to ^ha fonsation of Xow 
tasparatara autaetlet (Ka^dO^-^oSO t^ 57$% ana Ha^SO^^iiSO^i 
fha llquiaua pham 1»raalca tha prataetiva ohroaia 
f i l a aal tho aXIoy oxl4iaaa at a aaali mfhai* oxi4ation rata. 
Tlia vaiglit Xaataa ia eoata« ataaX 
aaj ba attrlbatai to tha folXowiaf iwaotloaat 
IT Cr^ O^ Ca) • aiagSO^d) • irOj ^ 
SMm^CtQ^iX) • asOjCf) 
CTI) 
At 1000^ 0 9 both t tM i * idioif inervfttifid oxidAtloii 
i*at«» frith CKlt/aiixtur* a«^«itioti t i X l » mmximm 
l8 tlila in follovcd v»i«iit on fitrfehttr 
laer^M* in aslt dcFOCiti^a* ftm tmi t i t ion mttO. aulfat* 
eo&t«« on t m ftt this t«Bpf»nitur« i m i y to 
e&mpo— into oxid* ( X n to IXV) •nlfldo U t ) 
ftt til* «ir/milt oxid*/««Jlt int»rfiio««p 
TOI CiPgt^ O )^^  — ^ 0^2% • 
I V I I I C08O4 — ^ Coa • 20g 
m SiSO^ KtS • 20^ 
Utt e«M of Cr^ CaO )^^  oo«t«4 •tool. v iMtion XfXX 
MMS to prooooA onlf to « XiiKltod oxtont «id I l f Xllwl^ 
to bo pi*oaoiiiiioiit throttgliottt tko oxiAfttioii* 9liLo io ahovs 
hf YolfttivoSjr loirtr oxitotlom rotoo t a tlM ptOMiioo of 
ooapaet «Ni lullioyoA oooXoo* Xft OoflO^  eooto< otooXo, 
Cos tozwoi ftt tiio oxido/t«xt intiTfooo (XVIZI) aagr uiiAow 
follovliig roootiono i»hich ovo tHofnodjraMiloolly foottlblot 
M Cos • Cr^O, 3CoO • Orjl!, , 
^ ' / ^ Oxide/salt 
, interface 
X I I Cos * FoO CoO • F08 
n i l fct .Or^S * ^ Osi«#/Ml« iiit«rfft«« 
m i l 699 • sOg ) dM/Mlt imUwfm 
Ite 008 wm9 in tii» «»« mwpholomt 
ift witlk tut metieaw. 
In SiSO^ mtsA fonicft C^I^) aoei^ miafttM 
sal W tli« fnUiwIiMi 
iNii^tliias 
UESt f i i s • op^j — 5 i r i O • Qw^ 
^mm %m m i^mii1>m«f of pmmtvmUm of l i s ttufoui^ 
M i t * i&t#7ii«tioii iritH i n tn* inilMtrst* t9 foM 
low ai^SiS •ii«Mti#« t lMi s««i»tiiritf ftt tli# 
«xt4«/(Mat islvx^ft^e i t aiim«i«A«lr to twm^ 
turn 9f sttlfi i*, tli« mXtlU^ ««t to l^ iO «ii« fiw^Qj 
M i mOSwe tlm* f«3.«»Mi int^itud mafiAfttiott, 
Orji^ m iAtmeM •ulfiftc ASL^ at vit i i wtB m v 
•«tm«13Lf I s tiM «tttvix« 
1HM*i«C OICitfttiM 072(004)9 ttOftt^i «t««i« 
at 1000*0 m A t i A M m M i m mix At t ^ air/Mat 
iat«rfM« i » tli« iait iaJ i ttacc** 
tm tlw fiOf«cftti«s stti** tlMrw w i l l k« • 
CTI) 
tpm ttnA Cr^i^* fli« onlttiiisti^ii of ssaflimtitft 
tiMi oaEli«/Ma.t tnt^rf^M v iX I th* 
oi3rg«» ft«tiirltf tad f««»a.%&iic in %im oxltstioii of niXflAoo 
i8%« oxiios mA tbo oiOfitr fwloMoi tm m^SMX^ 
fosf latomttl wilfldot&oii. fhm oxidoc ttro Ukoljr to got 
llttmoi fomdnsf ioj^tO^ CXt), ( x m ) «ii« Sm^ 'OfO^  
CXX), (XlfXt) . 
I l tX 
XlfXI • Bo^ O 
tlio fnootioiio svo t!ioyaoAfs«ii«a3Ji9 fo«»i%Xo m i mm I I M ^ 
to eomtlsmio t l U oiitiYO io oidymotoft* 4t «lr/Mat 
intorfooo y^Q ooaoiioinit^ljr lov a&ft in emmwmm^ 
tiMi tamlitn Bpmsi09 fvooont in tlio aoXt v iU. latlMtoljr 
voyvooi^itato so ox&ioo* o*^* Qi^f^jt **** 
tm VojiO^ oootoA otooiof l i t to fotwoi ot 
tlM oxiio/ooXt iotovfooo «»« »i«vi f oiitootio m vowaoiiao 
fo^ OfifooolTooooo of tk* aixtttfo* Zii fvooonoo of 
Ootg^, voootloao XVZXX» U to I IX IS oro UltoXf to <o 
vltH Xf on! XfX« th» volotiiroljr iovov votfht gaiiui im 
fOjiO^^OotO^ oootoi otooXo ovo trotelljp i«o to tlio fooottoao 
X? out XfX i^fooooi vitl i tiio ofoXmtioii mA oxpaidLom 
of tOj* 
CTI) 
Ckftftiir If 4k9mXm witli th» •tixii«» 9m lilg^ 
tmr* oMmtImm mf KMt^m M»fm i a prvme* of 
Mm^rn^. 
flMi of wmm ftU^Sf 
iri«« Zmaml €00* tmmn*! aoo> nomt 400t IO$t 
> t900 llioli*]. j!OQ ti«» h9m %m prwwmm «f 
H a ^ ^ B30 mA fOOO^ O in faLdwifif iMUr* tli« 
fommr ls«oMa. (00« Ziii«iii»l 800 mA Kimeaio 
lOi tiwiii MfttivsSy v m U at 650 msA 1000*0 ( lo in* 
s 
•Jit«»l of «l)oitt 5 ac/M in 10 ; S 1900 (alimiiift foiw 
is«r) f 0^0 400 (SiO tovmv^ osiAls* 
ojtftiojr follovixic m moA/^r Xt 
flmt Xaeon*]. 600 wiia iisoaio 
10$ torn nhrmtm f i l » mt tii* w^ff •arlir «tftg« of oxiAotton. 
fMo filtt roftoto idtli 9*2^4 ^^ uaSoFgo tbo foUotiiflg typoo 
of MMtiOBO ot 850 mA lOOO^ Ot 
I l f m • • aiO2»04(l.) — ^ 
^OjOtO^Cl) • ttOjtf) 
flM oviiosooo for XlflXX oro ovofirtioljilflg OHO! (1) wlgut 
ioiooo tttvi i i oxidotiottf CU) «090»itfi0ii of m fXXtm »fo«iiot 
oa tim vftUo of tbo roootioa iroMoX ofcioli Uo»%ifio« 
i^osioftXly or I«r«3r <lffmo%ioB oaoly^oio oo eluroMtoOf 
( t i i ) Aotool&oa of SO /80 tm tlio roootioii proamot foooot 
CTI) 
$iliM%tXf 1i*«l# nmtuf of til* ••It* 4t tlM oat of 
iiiAtt«tt«» niim ttoitMi eoatMt ititu 
tte aJLJUv* tttt follimifis »i«eti<m8 «ri» i^tsilKbit 
t t U f i • m f ' — ^ ITitCl) • • 
^aoj" 0*285 • f O j • 
MM 
x i t i t 
xijern f« • — ^ f»8 • J og • 0' 
mm to JStH ttv^ ftttsiHU i » 
m i mA tutu in leeoiMl-^ mik mt to tMXll l a iriaoiiio 
103* iHlf l iAtias r*flMi«toii» m z anft m x x i ) ar» 
possill* wtMS pmmmTm of 03E;fg«a imlMt*iitt«ll|r 
onl fg^ ineivftMa* fi i is situatioA 
at tli* ittt«iPf«M» tmlMfA 
of Orj^ i^  hiflro iatfooi Imioa fowiA ia tlMi oxi4is«d oxnofo. 
flit lOi^or oxiiatloa ratoo of laooaoJL 800 ia proMaoo 
of ffa^tO^ ia ooiq^aflMa to Saooaol iOO iunro Imoa omfmaoA 
oa tlMi ^ i o of lUiM low i i eoat«ata of latoaol 800 
oHioa ffoaotoo romotioa X i vm* Oa t]io otlbir ImmmI» ia 
XnooaoX <00 aXlor tho oooiuMilAttoa of mm aii4/or toO at tlw 
Ctaia iMttaiario* footiPioto tHo fitta of Cr'^ 
CTI) 
i a UmiomUnu^U^m of rtft^tim XXfXlI* Im 
InvoMl $00, r«Q vlil W f}Mx«A mmi^rAlmg to r»me%lm 
irxmr, 
OTI? W • — ^ aijftOgCX) • aOg • |02 
E«flMit&(»» ISHY rnmirnf UXX nAl tli# tagSO^ 
a at til* talt/gaa iatajrfaes ffiay 
tlia of f«0. 
l^ avtiMl extaatioa of tUeoaia 109 Gr^ ^^ 
mx& AlgO^ iimtr a«a3i«a aro fovati witli i t s inalttaiosa 
throng foaatioaa m ant I X I I I . At %h9 MAm/tmXt 
intaxrfaea t^a oxgreaa ootmty ia t^ap^oA to aiioli a imfwl 
that aalfitatiaa i^aetioiio eoaaaaea yaiiil.ti8i ia tl^ a for^ 
aatida of Ki8 aii« Cr^i^* l^o fM^i i* aatiava of tlia 
aail^ftiaoA aeoiaa aoataet i^atva«a aoaia asift lOJioy ia 
laat at mm aitaa «i4 fvoali aait i i raat iy aoaaa into ooa^ 
taat Hi til tha ailay oiirfaaa at tiiaaa aitoa* fita frmgmm^ 
tatiaa of tlia aUay oarfaat Aailai iMit aomoioa anpforta 
tma rimt poiat. KaiyMaaaa i t fvaooat ia afprooialiia 
•aaoaatiatiaaa (a%oat ia Biaoaia 10$ aai foraa laO^ 
vhiirii ia 9t^aaat ia tlia iaaar oaaioa* Aitboiigli thata ia 
airi«aata af tlda foiaatioa af Ka^oO^ (XIXV) ia tlia aaaloa, 
aai«io fXaxian yaaatioaa mTX aaA H l f l X io aot aaoa ta 
aaiavfa 4aa ta logb oiupoaiaa aoataata of tha aUof • 
CTI) 
H i t ffeO^ • Wm^rn^ • dO^ig} 
ttXVt CrgO^ • HioOj — ^ • 3II«0|-
wmtt AigOj • sit*©^ —^ • SieoJ*' 
Bmrta® of Ki«lc«i»200 i» paroi^ ne® of 
i o fittxod wltte mA $ Im roXoftooAt 
KKifiix mo • so^ao^ ^-mm-^nsgiiOg • s • fog 
flM mai^r tteto Mooooa pttMtrttoo tbvoi^ t ^ niaoy mSL^ng 
tHo gv»iMhmsAmv%99 to pvoduoo «iil.fiaa%&oii* 119 any 
idio fOiK thf^ttgli I I 2 I oefMQttlftto in tlio iJtnor 
of tho oofaao, m Mmmm iM st tlio 
Mit/gM iiitorfiioo ^to 1© fsroelpltatofl lantf ia tlio 
for» of irtratifioA Ifigror* m tim ontoi? oosioo. ^t tlio 
ro.;loii9 witoro orookitiK or Aiontftioii of ooaloo ooetima 
Si^S^ oxl«l»o« to to paooiMro of oiir ttiftnisli 
flio oitpoylmpoooA dtiogrMi oHowo ttio 
pooomut^r of irii04 oHotonoo Ot tho nrgiono of mgHov 
oijrcoR ootivitioo. 
tm 9f000A00 of ^ 9^00 oxM^Hto • liaoiuf 
kiaotio At fi90^C moA m ^mHoUo kinotie at 1000*^ 0* fao 
ooatoi •XUif im tho in i t io ! otofoo oImvo iiia«otion poiloAa 
looting fttatt 4 iiro onA I ar ot dSO MM foOO^G, roo^ootiTo]^, 
?ao oxiAotloa rotoo of iia^ OO^ oootoA t 1900 aro «iiaa kiflior 
CTI) 
thmi ]{isoai« lnean«i •lioy* m&mt mmmmp f^iAin^ 
ht iiMltietloii 
OB %tm rwftot* nitii ioa la ( IXf ) fomi&fig 
enrottdt* ao^ Cl^YIXS}* tm th« Xft«#r 
of initietioa tlist iui« tuiiior 
Oiig^^ liqroir oxidtttioii of ^ith 
|li« mlfttto ( t l l ? } • fim of tMM ia auppofttd 
tike pTrnmmm of ft ftolm^lo molfMmf ion in tti« mmXrn* fii&« 
pmmii^m mom iri«oroaii3.y ftt 1000^ 0* ^hm t&mmtion 
of Hool* ei^ evQtf^  $9 rmmXM tim mammptim of oside 
10m thm imtmmXtm of voduotioft 
In oxido ioB e&mmtTm%i,m imvem^e mCkSnw •otivitsr 
i%MU ma as ft mmilt B U ftMo to tUvm^h 
Al^Oj •esXo info foraiiw oto^itui or elms&inlum 
mi3.fi4«ft» iatoroft]^ oulfiftod mm fouaft to ^ 
ohrwHHM tiilfKft h^Gmm f^mmttm ft eiaeli 
3j»««r j^ftrtial. proftfttp* of oi^gM* tosr th« of laAvfttioB 
^orioAt Am to hmmklng of tlio ftoftlo* ftt ooftft loooXiaoA 
o^otft* tiio UBftorlylag niefcol u l l l oxpoftoi to fift^ SO^ ani 
SiS v i U IKI f«l«o« (XXSX) «]toiic Vltli Cr^^ ftiii 
{ I t J t t y * w i l l iiiof^ftao tiM o i U t ion ftOAoanttrntiOft 
fttoT* 10*^ fttft fttlEific iftjSO^ ftftit ftftifMlir %»aia. coaaft-
4iia&tlf« liftala fluxioi •f pirotaotlv* AX^ O^  o«eiira 
15 
m i l s^ MMfc • 80, 
fh« rttftetioii vitli rtipii imexvM* SM TIM 
rfttc «• mm oxii* lo» ti^  
sl^^a i»lii«li i * liiAS.e»t«< l y • i^ MmUdlie 
foot til* iiot toi»Ki»ie» Sine* tli« 
12 h^ tii« oiddatioa irSnetit 
only iiiduetiom woA pwMolie rm&Umn maA 
tliftvo f^ t w or ttmwt 
Eoml 460 a w r M l f la pvmmcm of 
t m iftttatltr of ftttaolE iaoMttst* mtli 
l a i t t aUr ft SiO f i l « twawt ^matu m ( m fiaa. 
VlMs iftolt«B I^ isBO^ MiBM iato iio»ta«« idtl^ tlw OitO f i l a %!!• 
foUaviac v«a«t&ea ia faaal^lat 
i m M • mf' — ^ • 0®* • a©^ 
e ' * ia mmmH I f f lasiat vlltli XiO yfaaaai ia M taaar 
aaOaa (ixmz£>« O^^t) tluwafU tlia aaala aaA 
fvafavaatiaUy axi«laaa Ifi U X&O* Xitli tlw taflatioa af 
asy«ta aaUYl t j at tlM oxlia/aalt tatarfaaa ViO ia aalfi.* 
dlaaA ta l i t iaa to aorraa^aiiaf taaraaaa la t^aatmty. 
CTI) 
fH* 4t9lc«io» itt *t flM aAllt/sM Uifrtm9* mill 
in til* of 810 tm m pirenm mewilm ttlwaft Af fhit 
matOm fomm lfii«iia3^ ( i M t ) , t»««t im^so^ will 
vlth RiO to Aftrrf out sulfidotioii fOtntfig Hiis 
t u n SiO • floj"* 14® • • 2O3 
tHom i n z t i s eomplotoa « ftO^ X in v i l i towilf i a 
osldatlos tttppv*^ 9aXS%&9 It^^* tn eon-
9«tii«iiieo @ viiieli wilX ponotf^o threueti tH* 
•IXof to mXltiAtM m* m o prooofM of ^tomoto rnMmt^ 
Um m& ontafttios will eontintto t l U tlio 
oofiftmsod. mo i^^ lioMar of tut ooaloc eonslttlnc of altoiw 
Hftto ftisd m io ia eosfonnitjr wim tiw 
Sl»Oir« fSOOlUlSiiCB* 
Oi i^of t ^Mm «i«!i th# •tniita m tiigH toMpomiuNi 
oomoios ^li«rioiir of sXiOf • i s pifommoo of 
flM Mffh t4Mpor«tiiro oomsloa imhmtmr of 
%m yroMnoo of SaOi t m Iw AividoA tnto %m 
forioot 
(1) Chyoiiia forming olloyo* Zaoonol €60 p InoonoX 800 
•»« ITiaonlo 105 wliiote oliov huoIi taislior oxitfotion rmtoo tlu» 
tboao im pvootiioo of 
( i i ) f^nmw CB 1900) tmA mO fOmosn (lfi*200} lAioH 
CTI) 
l i m iMtii homm* •xid««icHi thm tn mNimM t f Sn^SO .^ 
M9mX 400 i c OttO-H&O tovmwf i « 
c I t M M hf flaOI. 
laCI. hmwMm iomi tiM prottetiY^ iMMa.* 
Gr^a^ fi$M feiwci m thm sat^goYy X idlof 
pyoflueims m GsO^^ iXhVf) iM«b caliMK 
iato flajgOyQ^  «iid «9i!i«ii8ti m th* 
of t i l* irvmetion talto iJi ttic t ^ m o f • i ^ l l i i v 
fiMI s f i l l l^ l l t to tl l9 SOJL^ o f i l t^ fO^t 
mdi Wm^Orn p«fiiiiwi9e ^hsfm^ swiht mA 
witli ttk« iOXi^ aiig@««t«€i l a tlMi telXwt^ 
•9ii8tltiafi«t 
mn** mmt • set* • o^ ^nm^^^ * 
xHTM*** aiaei. • • • "•a® 
*• l a M a M O O 
iriwiM« 105 
105 
th» mt T—Btt0mm tVf to xuntl fttpmAa ufcm III* 
tlMnMiynMii* ooniifiom** Am vrnttUlm tmtm 
vftfA tuiNwii^ exygmt mm imffMmktXf 
liigh t t M m s t ittt* MitttUi* •x&«irst 
i M i zrtoij • — ^ y^jOj • acauj 
III l i O l j • 0 — ^ l i o • ei.3 
M l • 0 — • axg 
s i s i ajoeij • AXgO^  • 5CI2 
f j^ ebiloyif}* fttoyfiM to W M mt%h %%Mmmn*m in tli* 
t m m g • — ^ mox^ 
0oiitimi«tioii of vwaltB in taw iovolopMBt # 
4io«c»itii»i9ii*t ses^votttttivo 90V0I1S oxiAo oeiaoa* 
loMtioiMi m * 9t£fX miA t u n n Uilcfttiaff tlio fonuitioii of 
Vto|"y Mil iOO t^ yooyootiiroJar «t tlM U^iamH 
tifwitioa i«« to tko Aoflotloa la «t tlio wmXt/mOM 
ifttoyfooo md «oii«oi«oat3.r pTtlmxpitrnttng •orrooponiiim 
oxi«oo at til* ooXt/ftui intovfooo* fho eexvoMon of oULo* 
rlAoo into oxiioo (XXIX to l>xn> oai pyool|»itfttio» of tlio 
oxlioo ftt tlio ooXt/goo intorfMo vioo to thlok 90V0M 
CTI) 
fMt«r i«t9«i«i%3L» t9W higk 
M%99 TM WTF^MTM MT WTOX IAB URN M U N G M M M «F 
t r rnm^m ai«l«l MMwm M m 
pvmmv^ mt tti* ftlltf/iitalA ixifvtmm to l i f t Hf tiMi •mOa* 
•ir Ami tlt« pw^wetif^ Sa^rttn* 
8*1 m tSamB im^li ^wip oxiAAtloii r « lM 
thm ftttMilc « M ODMIVAA vit l i 
i s ntiOX fi^to n of I000^0» €«iitiiniOtt» 
4isi wmt^ 9ii«otio» mvw9 tm o%««iii«A msA Moioo mm 
to iMt t% tliot tfto intogortty of tho il^O^ 
filffi io tsfimftolfwA in prooonoo of SoCi* 
iiolHii»20j| mmm to ^ attookoA %f 
tct oooycrtooa to oluNMio fotsint olljofo* flM oorrooiott 
mtoo of So0i»oofttoi oSOoyo m ioiror tkMi tfeo oomo«> 
Ko2i04^«toA oiloyo. i M h t r tHo oxiiotton mto 
ot io md l M l ^ tlum ot f000*0« 
mhm i iO f ia« OOIMO into oontoot vit l i UtwiA lioOi« 
olilofiAisotiom voootiott ooovvoi 
i f m o • 210OX — ^ l i i i , • 
i i««iA MoCi fOMtVOtOO tlivoogh tlM soit miA ooooo isto 
toot oitli tuo ootoi mA toooto ooooiAiot ^o tho rtootioat 
CTI) 
Mmmwttr^  LfX fvo0t«i m a.i«it«i •xtast i m to 
Imi ^M t^fl^  |»Ot«fltiAlr i i fit* lOl^j/M&t 
Xfk v o M i l * ViQl^ 
tlMi «xii* m9>l9 9Bmt thmm^ m^ t« 
910 At tli# saSlt/fac ifitwrfim* (S.X)* m m ^ P , M 
fenMi I f I.Y wr m tat •« 910 
•ftlt/gft* in tii» f9f««tie» 
of «iii mpimB wsikl*! of SlO tlui oUoy mfffte** 
Sowovoift tli« limor laaro^ r of tlio ooaloo tmmm§ to rotolii 
oo»o irtOl^* 
tmHng oovfooio* of In pwwmBtm of ii«Cl» 
t«o oppQHng footoro affoot tlM eomoioii twioof iritik iii«» 
evoft^ iQg tompoimtiupo tl&o morottiiiig •aou&t of MfolA toaflo 
to ooeoloroto wmf tut «t tHo mho tlaio tlio oaomit of 
^OOllflO «OOVOOMO« th<$ k03l«fi0« titOOO OffOOtO 90VW. 
tm99 looAo to tbo ooovunmaoo of aoxlrai ottook d m Intovw 
aoiioto tMiyorotttfot thlo lo foool%l]r thm 9—mm of Mfflkov 
oomoloa rotoo of tlM onoy ot tlMn at tooo^o* 
Nomol 400 io oovorolr ottooleti •oOX* tlM IstOMlty 
of ottoolc looiPOMoo irltli laoroMHog toofovatiupo. At f000^0, 
Utnlitto t«Cl ottMko ootov oooloo of e«0 to fom CtiOl 
CXiTXX)» tlio U««i« tmnnmr poMtmtoo o«i foooto vitH imwr 
n o fia« to fom vicxj lo^vio, ( i t ) . 
mix S U M • aOttO 2O«0X • iOjC^ • 0 
CTI) 
emx imt} msA SlGl^ (in) tormUt in t»» mMmU 
m w mtmwet tii ^Mlsm om i M J ) ttaA KiO (£1) %im 
gtm/mXt M^rtm^i 
h t t n 2Ch01 * 0 Ou^ • 0X2 
Ut CnjO • 0 — 
M U^ m tmA mn eoiit&im* to fvovld* • t ^ i ^ 
u^ptmrn mM^* of CNi0 m& tiO* flit OUg fffolmNl noting tlui 
i « mm$Xmh%m for oomrooloii ftloag vitlii 
fliiDiCir) tUsm imemmtm ^ ^ omy i t y of v^tli tijio* 
TM* in tiko osMt of ft 31»«ar Ic&sotio OUavtS^ 
ttfloy tlio ettlttinotSLOii of ft ipfumDoMo Idiiotio. flio m^lm 
morpHoXoffr IMm^mm thm pm&^mm of ft tiAvM doplos oea:^ 
ooBtftift&af a^ ktoniiiifto l.i(yof« of CuO oisi HiO* 
Xt afpoftrft th»t osldfttloe oaA daoarietofttloti 
iiotio (invftMiif O2 ^oC )^ «0]M:rftl.S3r follow ft 90V»1>0U0 
Tmf Iftv i^fOftO i^Ooviifttioft fwftofeiono (Unrolirlttc laOl ftni 
OljCid) yvoittolac »ovo oomo ftflftol: follov ft Xtsoor rm%9 
Im. 
m m w ? i Aoooniioft Hot oomiioi i iwiMnnotty of mho 
aiokoJ^lMiio ftUoyo im ffooonoo of »lxtiis>oo« 
flio tdtgk tmpwrmtfkv oxi^ftUom Manowp of Xoooiiol. 
«00» Xiioottoa. 800* SisoBiO I0$» I lokol 200* B»f900 M i 
CTI) 
nmrnX 400 h»m Wti i ttnii^A tm pwmmm 9f »ixt«(f«» of Va t^O^ 
tm m x Cftt « i i w iU f f » t iM) ftai 1000^ 6 la • 
ffitmnt t f •ic* 
flw iNiifltl ittitt/tlM •ItfMdLa 
fomSam silojrsi •«§* taoon*! iOO miA aoo Kiaoai* 10$ 
•IMV iii«f«Miilfm «o«v»titta rmf with immmwim 
nmi im Ka S^O^ vtwiwwi aji^S m€ i to fof»tr 
CiielMil^ZOe) AMiPtMliig oMAfttioii ntlll JjlOf^Ming 
MMwnt M X in flMll. MMMtnt •f M X ta 
tnkiiao** tli« rat* ia i t iaU^* llaaaX 400 
(SiO/OiiO fomar) M i m a alaiXar ta aitfoi^a fovatag allafa* 
OJdAatiMk •f alurffBia faiaiag aUt^ra vitik Ia29O^«ira0X 
atxturaa i^aolta in ^ AavaXayaaat af A a i ^ a t aiataatvaa* 
twva* flia 4a^paiatioa ia aava yyanaimaaA Xa aXiaya aaatai 
vltl i iXglkar aaoaata af VaOX* laaaiiaX aoo ia aoat aatataXy 
attaalMi aa« Kliioaia»l05 la Xaaat affaata, 
ZaaaaaX 100 aaatai vitu 9tf iaOXtSa^iO^ aixtaya an 
aamaloA alMva 910 vitl i laaXaalaaa la tha aiitav 
aaalaat Imiaatti «ka ail4a aaaXaa la yraaaat aoataliiiac 
aaaa mi* l i a atna alXay alwaa Xaaa aavara attaak la fi««> 
aaaaa af 9t$ KaOXiVa i^O^ alxtaia aXtiMMili a aaXflia Xagrar la 
fvaaaat* XaaaaaX too vlHali l a mow mKWfly attaffM aMva 
aialXav aaypkaXair laaaatH «1m a i l i a aaaXaa ifia«li ara aaay* 
n a a i af axliaa af aXX aXaaaata fvaaaat la tka aXlay vltH 
CTI) 
fid* front in tKt font of m mm wliinii 
into tlM aaoor i»t«m«ai eoirrosioii proiofst Iia» ^••ii 
iiio 10$ i ^ v diitt*«itfl<m of otiionriiw ^rotooUir* iie»l.«»« 
fit* aitruptiofi i * sort aiotinot in aXlojf eofttod irith t i$ 
liixliivo vtiof* ^oaotmtioa of tbo •AS.t aafl 
fmigmoiitaliioii sift o^Mrrod* 
lit oofttoi e&tmins U m ^ tl»# 
0iSmmlm eealM uliiidEt intirt InititaXr protoetivo in pvtwaoo 
ftttaetMrft l9f fto* eomiMoii mm 
•lOiftfieod mwwm^ mi^ snkfu^ m ^m to tti« foyafttioa of 
ifOlAtil.0 OfO^^ a^ ( I H ? ) msM iMi^ MHi^ eiit oonvoratioft to follow 
wliieli io do^oltoi on tbo ooolor ond of tbo maotio» 
tttbo. flit l^ot ion of elilofldo io to rosoiro ohroaiaa p f ^ 
fovofitiolli' thus px^ftuoiiii ebroaimi doplotion In tlio olXoy* 
It htm two isfovtant ^orincot HoQld) oroopo thYOit^ tlio 
••Xt 00ft attoefco tlio lOIoj 4ifootljr« tlio oXXojriec oloiioiito 
imAorco olOoildiBotiom roootioiio oaA f o n ebJLonioo oeooyi* 
lAf to thoir thorsodyniiiie otoHXitloo* ftiooo t ^n t f oo 
vliicli oro irolfttllo novo out vara in tlio fof» of vapour* aoi 
tfot oxidlsoA at th* aalt/air iiitorfaoo to roopooti'vo oxldoo* 
tlio ehlori&o gaa givoa off roojroloo and iaiueoo elil.oriBatioa 
roaetioao* Sooonlljr* duo to roaoYaX of oluroalm by olklorido 
tlio ou l f^ froa ^^  aalfidiso tlio alloy mioli 
CTI) 
•«r24«r* •ffi>et of tm tme^^m i^amXIis iA 
me% lii«lwr eom^oa in Ha^ go^ i^taCa. wiiftteA ftlldy 
tliMi all^y* Xn tlio«« eaMii vh^m 
•it* eonlftlA aocta^ Mw/Sl m m 1t$ slxtur* tlMi 
•ff««tii au« to miXtvr v i i l 1»« jpsosoiMittA. in tliic 
ffaei i f iU 0mm rapid of m a&i 
in mll^y wmA iM mnmtmmmt tiiii;di mA povwm 
9m OA allAy, 
fli* ttlimlnft fonline 1-1900 htgHmt^  oomoiim 
in pmtmm of • ttixturo ooii«iotifi« of laOl 
in ttio noliMP f««io of 5fl tmA l«v««t in paro SoOi. Mdition 
of m mmXl oaotmi of in OBboaeoo tho oxidiitioii 
of tlio oUoy o&omuoij, i t opposro that m mmXl 
mstma$ of oaliAaooo tHo oorrooion r^too 
tbo inauetiott poriodo (2 by at 690^0 and ofeout I lup »t 
1000^0) oafl t)iii« OB aotting of dogrotatios i>o»«tio»« imoli 
•orXior* fliio doc>«dBtioa i » osiaood m^i i i^movta of 
fteii ailoy* With tho ouXsinotioB of voitotioao LX to 
hXIf inroMac oiqrcoa oai wmlimt rmmral fmm tlio Mat dopo« 
•it» tiio ovffOB Olid i*ftotiipiti«o m oonoo t^toiitlar i^iiood 
At Mit/oxido iiitorfato Old iloOi ftoii tHo dopooit v i U 
roMt with UgOy u i lotov 11 i » ottHotrAto to fom AXCi, 
(X J f oad XJVZ)* AO U jOI j mow o«t««rd i a tlM poroo* hlghw 
pxyfm aotiHtioo oxiot ia tlio Uqaid Homioo osqrcon io 
•opplitd hf itUf* Coikmtt^AtXry AKSlj i « eo&ir«rt«i into 
AI2O3 aaA M o r l m Im to r»mot t i ^ n vlth Mow 
{ttll met MflX} • In moh m proe««tt ^ m^X mi&m% of 
Mw&X cim protfae* m m%9%mtM •ffvtt l»««tia»t i t tm 
JKK CJPgO C^*) • ZBikjfW^Cl) • (g) — ^ 
M I m • • fog • 
I.XIS 2ja • — ^ ASgOj • 3BO2U) * 
m i f 3mf' — ^ CFgO^  • 580gt«) • 
lOT AlgOj • — ^ 2A10J 
OT Al^Oj • iSAiOlj • ^SgO 
i X f l 2AX • • lOg — a A l C l j • 3ai«2® 
OTII 3I«20 • 5Ci2 — ^ • J02 
»l«k«l*200 fomc » 110 teftU •xi«ls«» m mitii I m r 
rmt9 Ilk 9r«fMiio« of higjoar ooiio»&tr«tioBS of ia Sft^tOi 
ttkwi tho M l t oomt«lAi]if (HuOltv eoaoMtimtioiMi of 
MoCX. AXlojr eoAtoi vit l i ( IsS) oxl«i»o« »« m 
biflMHr ftt 690^0 thtti at looo^a «lior»Mi oUojr oo»to« 
vitl i $i1 alxtuTo ahowo hu^ nmt oomtloa rmto mt 1000^ 0* 
CTI) 
fii« mttXX mmm% of BtiOX In Sft^ SO^ 
M in 1if««kisii tli« 9i<ot#e%iT« 810 •oftlM m)A etmMifusiitly 
iBduetioii period i« r#dtte«A. fiia>ii>iti»c 
ttoa «&d |}Mi« r«ft0tl.0tt» in vtileh 8 tuft 0 
tt««d tiM «iaoxl<liiifttioii rvAotlQii. pvmtMm invoMnf 
eoBVtraioii of S&O Hi into 
•« iotorfaot into SiO* tikOoxlii* 
fdv mvf^Hn^m fli* llio|** fonuiA Auriog f:tuxif3i 
ft* iiO p^oipitfttlott ftt iMat/gMi lBt«]ff«e«. Tlii« 
ft porott* mo seaX* on tli* ftllox* fl^ * o1»Mmi 
tiorjplioXogjr iiAP99ftt till* aoeliftalffi* 
tsomme mtmBion rat** of ft5 f^tj^ SO^  • ^^^ 
eofttod fil«lE«i»200 allof po^uip* •xplaSeod oa tho 
of voftotioa of pratootivoaosa hf til* BiO at 850^0* 
At 1000^ 0* a r ^ M l w X y largo iaiaotloa parioi i a olioorvoA* 
By tHo «nS of tbla poxlod oaffiolaat S^aetmtjr ia iairolapoA 
to MOfidisa aiakoX aotal to M •»« ao^aoatiaHy liO ia 
%aai«al2jr flaxai to Viol*** tiiaaa raaatioao partiapa aoati«* 
aao t i X l aativa ia^iO^ ia aoamt i . iiaGl(X) oraapa imravA 
ta aarty out tlia ahloriAatioa raootloaa vit l i 918 oal 81 
aatal i v m i l ta 
OTIXI 818 • 2BaBl — ^ B i O l g • la^S 
m x 81 • 28001 • ^ 8IOX2 • lajO 
CTI) 
mi nm^ • • Va^ i^O^ 
mn Wm^B * M (>2 — ^ 
fli* HiOl^ f o m a mofw^ mtwmrA tt^ g»t osiAis* to 810 
WMXT/MI9 I»T#IPFIIE« AAD •IAIXSRLY^ HFI^LLIO^ 
pltmM mm MiO* ^m^SO^ fonttd ^ XJtXI pmmtrntmm into «1» 
•IJL^y tm mmtry out ifit«fo«X «iilft4l^ti«m# fhm msmm% mt 
OXg mwmilmhXm mttmr oxidmtiem &f HICX^ ^^^ A^Xtm 
mmtmXy t& mmst]^  mmvm at lOOO^ m^ list 
rmm%%mm msem feuptluir. 
Ifile# ndix'oaSJi tommrm^ thm mimtAm mtms #f 
406 COttO/^ iO tRef«»«« tritli tmemtrmtimn 
of in fhm •ff»et i * mm pTOnonA^ i^ mt fOOO^ C* 
HaCI brtalMi %hm p»ot«etiir« mtmv of C«0 audi itmor 
memirnm of l^iis f»solt» la a oarioo of inlfidatioa 
tlmitm elilondatioii vometio&o eontiliato to 
•alianooi eoivooioii vatoo* 7ho ooriroaioii rmtmm at iWO^O 
mvm auali hitlMy than at 890^01 tMa la pvmmm^l^ Ana ta 
iAoraaaa la afgraaalirafiaaa of tha salt luaplta of tlia at* 
paetai f a l l la oiaoxlna aatlTltar. 
Qliavtar TIX aaaorllvaa atadlaa oa taapafmttiva 
Hot eorroaloa la pvaaaaoa of alsttira. 
fhm hot eoivoaioii atuAlaa liava baaa aarriad oat at 
CTI) 
650 ftai 750^0 OB Xnoon*! 600, tntmmX 800« Wimoia%9 
»iek«I 200 vnA 400 in pvwnm of l i t aoXat i««io of 
Biao^ ^ ^ hmr* m% mi&mf 
«lff«mm« ttoatfltiofis* XSnAmr on* toiiailiioii th* all^jr* 
ttv* pr«oxidinNI for W hmwm vitli 
Bk S^O^ aixttif*» foUoveA bf Ii9% eorrosion miA iaiiA«r 
eonHitioQ Alloy* dirtotly oo«toA vitk tlio aistovo 
aiad «p« tiioA oofTOdoa. 
fa mm eluroiKta foiwii^ itlloyo (Itioofiol 600 
MOA SOO kbA Slmoaie t09) otiow noi^it looeoo in prtMseo of 
•ttlt rnlxtvm 650 t50^0« tn mntvmeft IfiO fofadng 
ftllofo t^tetmX ?00 «sa Mmml 400) aftor in i t i i i l woii^t 
l o m o show vo i^ t gain* oxidisod hy m ptiim^Ue 
Imr, Vltli a f«w oxeopttoaa* tho piwoxlAisoA alloy* haro 
Mgbor eoritiaioii ratoa thaa iiaoxidisoA aller»» f^o pv^ 
oxiAiaoA alloya vliatt eomidoi in pmaanoo of 
asixtniPO aliov »ai^liolo«i«o la iHHoh aeaioo aro groatly 
fiiptod and tht oalatrato la rolatliroly loaa affaetoA* OR 
tiM otbor kaad, alloy* uliloli way* i irootly oomAoA ia 
l^ vosanao of oalt aixtuy* akov a aovfliolofy la viiloli ai»1>*« 
trato 1* «olot*nott*3y attaolsii, 
DariMf liot oomoloa of 9r*oxl6iso« Xa*oaol 600 aa« 
aoo aa« Kim»Bio 105 la pvoooaoo of llW^^lla^tO^ 
«ho oator ooala* aro oxpootoA to got tlilokoaoA 6tto to tlio 
CTI) 
pr««iiie« of liO of ttm dooomioMA ItiSO^ (XXX) pIu* 810 
pvoaueodi hf fiiek*! nlgratloii froM th* aotol. «Ofi«* 
IKittid 8aX$ aixtniv vtXX pcawtrsto tlunotigli ITIO 
909X9 ftmS irllX ftttftok tm9r Cr20^ seftlos aM roftetioii* 
tVt and Mi l l : «F« at tho salt/oxid* iataf^ae*. 
m i l ^Or^Oj • • nm^rn^ — ^ 
Hottotiofi* XXX, Xf and XTX w i l l r««alt in th« •x.^uloloti of 
aulfumia mA auliootttotttljr Xo«« in voigiit* 
of ovargan W 2*XI1X mix i?«iiitit i n mni^ id oi^idatloft 
of ttoo ftllojr iBf Or/Bi diffuoion and thtelcoalog the osido 
CfO|* moA yoOg fontsod aioirod onttvurd to t i» siiXt 
tiitorfaeo mnA prooipitato and Pod (or FOgO )^ ot 
•OHO dlotftno* from tfeo g99/99l% liitorfaco ftod ^onoatli ISIO 
•oaXo duo to foXX off In Ha^ O* ^'^otioaa XV» Vf l and 
mxx «1XX tominato vhan tha aaXt la eonaisiad. 
Xtt 110 fomlnf iriokaX*200 and l!oAaX<-400 aXXajro undor 
pvaoxldlaad eoadltlona, raaotlOAa X?» XfX and I«XXXX ara not 
poaailiXa lut in MonaX 400* tlia Xlfuld aaXt oxtrodaa tiupooiii 
otttar OnO and attaoka HIO aoaXaa (I^ XXXXX and I.IXX?)* 
ijtxixi mo • — ^ iiij«2 • 
LXXXT 5»10 • sira^so^ — ^ SMmJflO^ * R l j i j • f 
CTI) 
fkB onygm M^mfA durimg iJitXXX and w i l l rwaet with 
dlffttttlDf ftfiA Oil (from th* tuAtoX) to torn eopioua oxl<« 
lo»ft ii^Sg fom^A mtiy Also gtt oxi4is<iA ««KI ooaMh> 
quvntly mlfar ptoaue** Intofnal colfiftatton 
foifitltig BiyS^ taiA CtagS in ttf wstrlx. In Siekol^SOO 
siailftT r»ftetio&« iur» •ip«etedi KiO^ fonsod in JMtVf 
ontviira ftziA pr«eifit»t«A mm ntO m% tli« Intmvtmem* 
mttm e&npomim of ti»oicidis««l ^iO fornisg mlloymp thm 
liquUi tli« tbiii oatlA* f i l a fttifi Airootly 
tlio imaoriyifig mtttaXi 
U W 9U * m ^ i ipss^ « MO • ^ijSg • -77 «e«l) 
flio ISi^lii^Sg irliloli ttio nzrfaeo oxidm 
Mmmrn pi^ mariXf^  tor tli« htA eommon attftok* 
Diuring oonfotlos of tmoxi«i8o4l ooattA 
otiv««i« timing ftlloyo inlt i«iay m ohrottift f i l a tm fomoft 
oa tlio •ai.ey. floftotioiis Xf oaA |»II1X «t« to pvo-
e«o4 onlj to m XlaltoA oxtont. fho oxidation kinotio 
•tivt-oo alwir that praoxidisod alloy* liava aauaUy ahortar 
iaduotioa parloia vharaaa uBoxidiaad allagra ahov ralatiiraly 
loagar Induetioa parioda» tlUa ia pariiapa ana of tiia ia^ar-
taat raaaoaa that praoxl«iaai aXXoya hmw eoaparatival^ 
hicHar oxidation rataa* fha induatioa parioda ara rala-
tiTaljr leagai' in ohroaia foraar than KiO former. 
CTI) 
0 9 P C p 8 I Q K g 
fli« foUovlng; mmy &rmm from tli« Itol 
eorrotioii 
ChftgtT It 
CD At {Af0l mA 
ii]i»«ii9itlftfa (htm 303} B%m»Xm 9hsm hl^mtUt oiidation rates 
At a c«rt«is eonetntratloti vhtah 4#0 msA 9*0 
r^apeetiirel^ foXlotftd hj « d«o»ia«tt la oxidfttlon 
(S i ) At iOOO^ &t ^ i<i»latios0liip •slcte i^onnt 
of s ^ t mS 0Kia»tioa rat«« 
( t i t ) At !COO®C, with momt of trn^m^, 
««t}ftitts«<l oxtdla»» at a Bmeb fast«x> ipata ttian 
th« unttnaitlscd 305 atval* 3)uriog ooxToaion a Civdaptatad 
aana la aatabXiahad in thm matrix and TIC wliiali ta praaast 
o» tha graiabaoitaarlaa ta aov auibjaatad to ba attaakad ^ 
Tto • tiOg • lagO • CO • 8 
Aalaaaa af 8 aaft la^O aiOiaiioaa tlia dagradatton of tha alloy* 
Cliaptar i n 
( t ) At eoo^Ct 303 and 321 ataaXa eoatad aitHar witb traa* 
Q 0 
•itiom »«tftl •ftlt or l t « mixtviv vit l i 9112^ 4 s^lft-
t m i y immrf vvlgbt Xo*t«« msA tlit Iom ItiefVAttc 
vlth calt A«po»ttlon. emn uttnimt^d 
to fmt tbat liiii«r alit^iiui oxia* aeal** i a l t i a l l f 
f&vtmA OA th# r«»«iii iataet and pvilittps do not 
mt vith dtoompoaltioii pToAuets of gfoJiffttost 
oselAo^ r ^ prodQot vseapt 
in vftifhf 
Cii) I t dOO^Ct ^ 
•t««Jlt tliov fftiolt eot^oalofi dtao to th« fovmatioii of 
lov mteetiHB (ISgSO^-CoSO^t 575^ 0 
SiSO^t fli* phftso hm^km tb% protoetlvo 
oxido f i l s and th* oaxojr oxidieoc «t « ma^ fMtor Pftto« 
( i l l ) At f000^0, botH fttMl* ahoy Inoroftsiag ^zXdmtim 
rmt«» vlth inerottsieic «iat/iiiattuif« a«po0&tioii t i l l m mmMim 
i s foftoHoA, til l* foIXovod ^ ««l«!it X08SM oa fUrth«r 
In Sftlt 4«po»itloB« 
(iw) lilfluir ««XTotl«A of ViSO^ ee»tod vtools «t 
1000^ 0 m ttttriWtoi to tli« fomt ion of His vnicli nooiuni* 
Xfttos hrnimmth th« ar20y oealo* And ondoxio tho folloirliig 
or olMilttr typo of ronotiom 
JMIS • C^gOj ——^ 3140 • CrgSy 
CTI) 
ViS d M thvmgh tlM iieii3.«» ahA Inttmiet 
vltli itlok^X In th» «al)«tmit* %o fox* Itm Mlt iag ]ll*4ris 
(v) th» i^^ SO^ krA tmnsitlon it«t*I at**!* 
naAmrg^  9mmv eorrocioa m% 1000^ 0 to M^otafiia pr^ ** 
of wiJLfidatioit suqA fl.ujeii}f iPoaetiont* 
Cii&^tor I f 
Ci) Chroslft feming XnoonoX <00• Xnoon*!. 600 anS Bimonle 
lOf oxidlii* in pv«««aeo of Um^ O^^  vhorowi ttXisiiiift 
fomor fiisd BiO forator Bietc«X«200 oxidiso m% m footor 
rotoo foXXoviag « and/or linoer Idaotio* 
( i i ) In pmmnm of ^m^^^p tho chro«i« foi^iag alloy* 
•Iiow vol ! aofleoa ladootioik porlodo isilo«t«d hy vo i^ t 
( i l l ) flm amfmirm ootlon of ^^ B«1900 io dno to 
tbo i^roooiioo of NoO^  %n tlio olXoy wliioli i« fomod lanior 
9 * 2 ^ 4 wtiorgo foUoviiic or oloiXor t j p o a of moid 
fXaxiiic roootloiiot 
ItoO, • ^iroj^oO^d) • SOjCf) 
CrjO^ • JIloOj — ^ SfCr'^  • jMoO "^ 
AljOj • JIloOj ^ JA l ' * • SIlooJ-
CTI) 
Til* rtduotioA in oxitf* ioa eoae«ntr«tloii iikor«M«« tb« 
AOiaity of %h» wit and as a rffvult mlfar %m mVlm to 
i i fft i** through AI^S ^^^ «X3.03r foriiiBg Int^nQta 
( iv ) MomX^OO mppmoMlf oorrodiid la pr««#ae« of 
mtS, a aaehaalMi involviag alt^raata aiAlfidatioa mA 
oxidation f^aotiona at^a vaapoaal^la fo:p of a 
aoala aorpiioXosy eoaaiatiaf of aXtamata 61 aii4 Cu •arlehaA 
Xasrara. 
Cfeaptar T 
( t ) otiroi^a fofttlne aiolsaX-toaaa allojra ^ov mueli lilghar 
osidatiOB rataa In praaaaoa of Sa01 than in pipaaanaa of 
or air* 
Cii) or m o fomlag aXloya ahoy araeh Xovar oxidation 
rataa than in praaanoa of 8a280 «^ 
( i i i ) Hoi tan SaOX attaoka tba protaotiva ohroaia aeaXaa 
foraiag •oXatila ptoAmt aii1»aaqmaiitXy eoa* 
irarta« to Ka^OfO .^ SaOX than panatrataa tliroiigli tha oliro* 
mata aaXt and raaota witli alloy eoaponaata to f o n raapae-
tlTa oiiloridaa. ia mataUlo aliloridaa aova outward tliroagli 
tHa aaltt oxygan aotlTltr la aaffieiaatly liigh to eonvart 
aatal l ia ohXondaa into aatall io oxidaa* Tlia ehlorina la 
raoyclad to raaot witit alaaoata in tha alXoy. 
CTI) 
(!•) Zntviritgr of Alj^j B«lstftl»t<l in B-1900 in prvmne* 
of laCl at 890 moA 1000^ 0» 
( t ) Ihtrifif «oproii«tt of I1o]hi1«20o fomm^m of w l i i tUo 
niCl.2 VftgiliO^ *t tht ailoy/aolt intorfiieo tad iKtlyooqutot 
a&«soei«tioii into iriO» x^si^ctiiNily r»MtXt 
in tht fomatiOB of pofoao and ooplomi ooidoo on tho alloj* 
In o^a«1«4<K>« oxiAatioii anA olUloildtaatlofi raaetlona 
(iwoXirifii O2 ^ t ^ l ) gonaraaJLy foUov a pamlmlio rata 
lav vheraaa otiloridatioii and etaoriiiatioA iraaetiona ClniroIv«» 
iisg SeCI aoa CI^} ^rodttoing more eaz^oua attaek folXov a 
Xinaar rata Xav* 
Ctayaptar VI 
(1) Oiiroaia fofadng InoonaX 600 and 000 flitsoxilo 109 
ttt^v isoraaaing eorroalos rataa with ineraaalug aaotint of 
iraCl in Ra^SO .^ 
( i l ) ja^O^ fomar (B»f900) and n o fomar (SiokaX-SOO) 
tAam daoraaaiRf oxiAatioa rataa vith iaeraaaing aaount of 
ITaOl in Ka^ SO^ althoacli a aaall aaoant of iaOI I s Va^ SO^ 
anhaaeaa tha oxidatioa rata l a i t i a l l y . 
( i l l ) Dmnnc oorroaloA of ahraaia fomiaf; alloira In praaanoa 
of aixtura» iaOl eraapa tbrottglt tlia aaXt anft 
displloataa ttea raaetiona whloli ooeur in praaaaea of llaOl 
CTI) 
ftXo.eit* Dii* t0 tmmonn^  of elupoaliui hf SaOI thm tuSifiir 
fron ^^  tin* ftlXoy anittli •arU^r* 
fii» •ff#ot of tiro factor* T9mX%9 Iti nutli Hlghor 
oorxvoiott vnto* in oo«t«A alloy than fag^O^* 
ooatad aXlojr* 
(!•) M^O^ fomor (lUffOO) dtova iiighaat eorroalon mtmm 
i s prootaot of a aixturo oonaiatiitg Sa^^^tBaCTl. in taolar 
^ t i o of $t1 mA i.oir««t in tim pusf lla01« AdAitioo of a 
m»lX monmt of ^aCl itt oaliAacaa th« oorroaioii attain 
•noi^ottaijr, fMa ia pmtimpB due to a raduetion in inAuotioti 
pariod ana an oarXjr on aat of dagifadation raaotiooa* Tha 
dairadiatloa ia oauaaA by rapid f^oiral of kX from the aUoy* 
( f ) tha oorroaloii rata of l^ ottel*400 ineraaaaa with in* 
oraasinc JTaCl eo&oaatration in Sm S^O^ * A aa^ual of aulfi-
dallott, flisatiag and ohXoriaatioa raaotioaa ara raaponaibXa 
for high eorroaion rata** 
cmaytar m 
( i ) At €50 ani tha praaxidiaad anl Sa^SO^-HiflO^ 
ooatad Xi-1iaaa alloy* hava M«liar oxidation rata* than tlia 
aorr**»om«iaf imoxiaiaad ira2S0|j-liii04 eoatad aUoy*. 
( i i ) tha praoxidiaaA alloya alian oorrodai in praaanoa of 
ira2904*iri804 niittura ahov norphologia* in vluioli •aala* ara 
CTI) 
gv%%l;f 4isviipt«d And mv On 
oth«i* httoa, «l.lo3ra ithieh -vw «orroA«i la pr«««iiai 
of « M l t uMwm 9hfm & m&rpmxasf in Im 
(111) sl lofs lu»r» uflRiAUjr iiiaixetleii 
ith9Tmmm iiiiosl4is«d lOloy* show 
induetloii periods* f ldt i « ptrluipii m *e«otifit of tiho i^ poxw 
tma% roRsoa* thuM alloy* hwivm ooapwratlv9ly 
higbtjf oxiAatioii fbo iadttotioa p«noAs mf 
in eluroBlft tovm»r thm MO foxaar* 
(iir) tn BIO fom*rt Hi-tlS aatttette nfeleti fowB» belov 
the 8arfae« oxlAo «#•«• piPia&jrily tor thm bot 
oorroslott 
lA fomoi^t tli« •ttlfldfttloA Inwt^ X i^ng forasatioit 
of Opj'} 9I382 flaxittf rooetloa* rooponol^lo for 
htgh eorrosioa mtoo* 
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dSHlfUX. IHmODtrCTXOI t PKPt X 
CTI) 
Hoy coRRoaioy hhavioto oy mtALs jom ali.ot» 
Xa mo«t of wi'TivesBfiitt in vliieii •ti«lii««riiic 
ftlloy* 0iarg«ii 1* ••var oft^n pi^ntnt* Q%h»T 
taatt in •adltion to ozygtiit hov«iT«ip, oah b* prtMnfc •nft 
Qomslon of ftUoyt eonoottlt«iitl|r by « attn%«r of roaotoat* 
(alxod giui i s ta importaist fofn of liigh toaporatufo 
dogMAatioa* ]}opotito fovBuid oa oXloyo duarlag us* At high 
twporataro ttignifioaatli' affoot tho gafr->iaAtaood oonrooioa 
pr0Q0M» Dopooit aodifiod high toaparatiiro oovroaioa i « 
oaUod oorrotioa" mA tm inportiuit ao«a» of sOXof 
aogrft&fttioa* Xa Kho brooAoot ooaoo hot oorvosioa rofors to 
tho aoctloratoi. oxidatioa of aotolo or aXloyo iaAaooA bar 
tbt proooaoo of ottvfaoo 4opo«ito of thia m i t films* 
Historioaliar* hot oorrosioa was iaiti«13^ oaoonatoroA 
ia iaAttstriai «ss turhiaos ia ths lats 40* s* $h« aso of lov 
craAo of fttol* oiiaAs and vosidaal oils« iod to sorox^ 
offoots oaussd by aotallio ooastitttoats» priaafii3r •aaaiiiia 
(roforroi to as Taaaiiini hot oonrosioa)* 
Hot oonrosioa i s assooiatod with tho fomatioa of 
oomsiTOf aoltoa» oXootroljrtio doposit oa tho sorfaoo of 
tho hot ooapoaoat. Thoso doposit s ax« aaialjr ooaposod of 
Va280^ oad VaiDl aad othor salts vhioh loirsr tho Uqaidas 
CTI) 
itmp9Tmtwf9* ^ lit fo»«A from m 
r*«6tion lNitv««m I«01 froa vmttr in 
tht ftlr «bA solfuy dlosdLd* or txloxid* of th« r«iuitioa pio-
dttot gtmmB bjr tli* foUoidiii i^aetlon^ 
'2 
flit ttTtiPltjr of hoi 09sv<osio& rttotlon will dtptnd 
apoa ttvtrtli ftotortt niu&tljr^  tht eoapotitiott of ttit oombat«> 
t l m sa«tt» iapaxititt in tht <«ttt» ratt of fXov of gattt* 
oorapotitiott and aatuft of tilt dtpotlt tto* 
Pygttat fxpyy^yi^ely^ 
A ttirrty otfviod oat hf Rapp, ]>tTaa» SougXats, IToxdiiia, 
Patt it and Whlttlt^* iUaatrataa that moat of tha hii^ taapa* 
imturt tntrgy ayatas txptritaoa liot ooraroaion probXaa, 
(a) Hliai tmpayatttya aaooadary battaflaai 
Straval taaptmtura battartaa inrolTa fuatd or 
aoltd alkal i Halida aXaotiK>lytaa for tha vaaotion of an 
allgalt aataX (Va or Li ) v i th aithtr anlfar (Argon hattai7» 
490*0) or iodiaa (MaXXorr hattary, Loa AXaaoa tharaoeaXXa* 
325^0), ror tha fuatd aXkaXi ohXorida (450^0) hattazr 
Xaakaga and araporation • ooadaaaation of tha aaXt ean Xaad 
to a hot eorroaioa prohXta aggr avated hy tha praaanoa of 
auXfltr* 
(b) Coml eogyityloii Mad eomlmwtlom 
Xb •osbiivtiOB aystMSf otuoh of flit Bodiim mnA pbtft^  
•altui i« yoMIHmA fvott th* min9T9X M t^t^ r in th« Sltm 
to fo«n Bft^ a^d Igd Sulitur from eo«I 
fon* 8O2 fuA SO^  saA mmet vitl i wlAttUsna BUOOI* 
t0 torn •oAii» TftpottiPt vMoh 6oitA«B»t« 
vi*!!! flftt9h OB tbt ptaAftat «ap*fii«»t«r «»a tulws 1B 
tht 1»0iX«r. «Pt tlSi BBjOlf tntiOBl llii^ 
tt»p«r*tur« OOSTOSIOB piN>b3.fl»s luvrt 
Ooal nB^lfleBtl^B op«r«l« m of 
ttpto 930^0 and tiw px«auet eoml g«atrat«A iB adAltioa 
to hjf^vo^^n 9scA Gftrbon-ooatalni»s gaaooas i^ooioa Buy OOB» 
taiB liaay unaoalra^Io apooios inoluAiag aaXflAaa, aoXfltaa, 
Bttlfataat aaaoBiftt ojraaiAoat volati l iaoi oil.*, phmotB and 
agffroaaiTo traea aXoaaata aaeli aa £» Va, ? aiiA fha orray^  
aSJl gaaaotta anvlraaaaBt evaataa a aarava liot aorroaioa 
pX9bXa«* 
(0) RafUaa iaalBaratloB aad pyro3jraiat 
fkara ara a Bimtiar af hat aarraaiaB pval^ Xaaa ifldali 
l i a l t tlM liTaa af aatalXta aoBpaBaata in iaoiaaratora aai 
pyvoXyaia aquipaaBta* 
Jiwtitig eealmatioB or pyfaXyaia pvaaaaaaa^ aoaa tiaaa 
thin fUaaA Xagrar eoBtalBiai aXlcaXi aoXfataat olkXarldaa* and 
oxidaa aa vaXX aa aaaa athar phaaaa (a«f« 
CTI) 
fom«A "whXoh otiuita eoirosloii of aXXoys* 
p«rtlctX««t i^aXltA oonronlon pr9ftiiet«)oft«» ii it* tli» •arf«e« 
of tho aXlor dttyiag tho oosvotloii prooostot, wo %h» pvotoo-
%tw «o«3L« ! • •abjootvd to oroolTo ooadltioao whloh fvoft'llr 
aeoolorfttos tho oorrooloti prooooo. 
(6) go3jtr waft onow 
SpoolAl probloiia la tmpwvmtwtw oolar oftorg^ r 
tfBtmw ftrlM from tht d a l l j r tMpomttupo TMfiAtioi ia ( l o w 
oyoXo) wbA ftbyiapt toapormtiKTos tMiuiioiifcs (liigli eyeXo) 
vofuXtiiMiE froe elouft oovor oto» 
{•) ITttoloay onoygf wwwtmwt 
fftot broaftor roaetor viooA for eosirordloii of potoatiaX 
bisAlng oeorgioo of atoaio auoXoI into uttfuX vork •xjfTm 
ioQoos tiro typo* of oorroolon proliXMis; (1) ItttovftttiOB bot-
wotti tho fttoX «8A ftetl oladaiBf, (11) IntovAOtloa ¥otv««a 
th* vosotoir toolont (Ho or Va) and otrttotural aotaXg* Corro-
•loa of f ^ X oXaftftlag lo aaooolatoi i l tH %hi§ algratloa anA 
aoaAoaaatloa of tho aoro ToXatlXa flaaloa proAuata (o«i* 
CajO) to tha Xovar taaparatara ragloaa vhloli oorrofta tha 
oXadftlaf ^ ualfora oxldatloa, or by liot oarroaloa* Raaotor 
oooXad bjr Xlquld aodluM* ara aubjaatad to taaparatura 
gradlaat aaoa traaafar of aaXootad aXaaaata oaaprlalag tha 
faaX eXaddlas» raaator plplag aad liaat axoiiaagar aurfaaaa* 
CTI) 
( f ) g f i l^T^tPffft 
Qm tarbliw* h«r« « in4« of i^pUeatlont 
•xtmiaiiii froa pvopulaiOA of slreiraft and a«jlii* 
to UM ilk powv fMioratioii trom «oid gMlfloallon uyrntmBm 
In tiirlii&« ftd m whoXm hot oorro»ie& pvoMmi AriM* 
\ff tho «lx«4 oxi6«tit« Xllw oxy««ttt iil.tft>g«s, SOgt COt 
COg d«po«it« prodoaiatiitlr of Sa^SO^* flto iiot 
oorroAioti pmhXw im mont oororo toBptrsturoo botvooa 
about 600 toA 900^ 0« onA ovoa in ftirerftft o&iiaoo opoxmtios 
ftt toaporsturoo oost hot oorroolon *ttfte)t t*k«(i pxaoo 
on tho ooolor «iurf«ooo of anA T«no«« 
{«) Qmm o i l yeoTOfy na mm^ m oiioggrt 
In tbo OMO of %9Vtlmvjt o i l voeoirti^ ( f i ro fXooAiag 
oad otoas Injootioii), ohalo o i l roooTozy ana »a«M anoYgf 
(gaothomi^. aratMia ItttolTiiic tho hlgbaat tanparaturoa) 
aairara eorroaioa pvoblas arlaaa Aua to tha praaa»ea of 
aolfiit, fha aetual aiiTlmuiaiita and taapafmturaa air ha 
iraatly dlffaraat tvom ona ajrataa to aiioth«]p» hut thara la 
a aoaaoii Aaaiaator in a U thaaa aorataMit fta«aljr» anlflAlslaf 
aBVlToaaaBt* 
U U 3 faatora affaotiai tha hot oorroajon yhaaoiiaaon 
Coapoaltioa of aXloyai 
IteafOtta axaapXa oaa ba oltaA to UJLmatvata tha laflu-. 
aaea of alXor ooapoaitloa on tha hot oorroaioa phaaoaaaom* 
CTI) 
i s • fciwnkX acrtMHiBt ttmt ehroaiua 
til* mom% iKportaat In «OBtfllMi%iBi pi«t««tioii 
against eonro«lo&« Zt ha* found that hj ineraaalnf 
Or eo&tant of a a l l a j ta tHa inlt latiai i 
•taga for hot eorroaloti IMueaA a larga aaoont of KajSO^ 
m alrt ia aabatantlalXj inoroaaaA^. OtnaraXl^ r for a 
baaa alloy to foea a ehroaia aeaXa i t amat eoslalii Cr 
or aort anft Xaaa than kX* An aUOf vitl i ovar $ AX 
anA mora tliaii 5 Cr i;anaral3jr fora an almina 
aoala* 
Soma alaaanta eaa proauoa Itanaflolal affaota ovar 
ottiara* I t iiaa btan obaarvoA that tha aagraAatlon of a 
Hi*300r*.6&X •llof ia iaaa than that for a Si»70Cr aUoy 
aftar abottt 80 hourat bnt aahataatiall^ mora than 100 hoora* 
fhla oooura haoaaaa* ia Mi-haaa alioya which ara sot 
foraara» alMainmi eaitaaa tha aulfidatioa propagation aoda 
to ha aapaaialljr praaoaacoA. In aaeh aXloya aalfar ia <?aty 
rapiAly raaaToA fraa tha Va^ SO^ Ana to tha foraation of 
aaaaraaa aalfi ia parlielaa ia tha alloya* fha li-?0Cr»64X 
allay ia aot attaakat aararaly aa long aa i t oaa aaiataim 
a eontinaana anaraal aeala of ^^ aarfaoa* Aa 
othar oxiAa haooaaa atahla, hovavar» vary aarara AagraAatioa 
aaaaaa* Raaaa^ ala»iana ia allaya aaa proAuoa iKith hana* 
fioiaX aaA ialatarioaa affaota on thair hot aorroaioa raaia-
tanoa. 
EMmfmmi^  «oaelnA«A oa th« of lkl« Miall lNuni«r 
r i f thftt for ftUoftt altuimui iaeroMoA %h« 
eovro&ion mwia^mem Co mtA f i inoroMod I I 
^UghtXf» fft htft no offoot ma V 4oertMt« i t mUgktijjr* 
B«ri)i«n ot al^ oloo wAng mtJiX teuntor r ig 3fopo:rtt6 oliiiXftr 
yoioXi* for Vl-toftoo oXXoyo. 
itaditioti of rsro osrtilMi o m to to toaofieiol 
i » ifioroaolag tho eorrooion rooiotonoo of Ml tatf Oo«»b««o 
ftlloyo* 'fliibMmamthmfi roportod * oigiiifioiiiit lapfoToaoiit 
la tlio oorrootOB rtslotmoo of tr«>700 ^ tiio •Aditioa of 0«1* 
Imthtmrn msA jrttrimi* Soytolt^ found ooriiui 
•iilt«l»Xo for iiipxovias tho oorrosloa roolotftnoo of 9-500. 
Aoeoraing to Stnngor^, tHoro io a orit lool osotuit of 
Mo «1»oiro irtiioh i t o«ii Ifidtteo oovoro oorrooion la o^froooiTO 
oironaolaaooot tlio orltitoX oaouat protolblar iaoroaooo vltl i 
iaortMliii; Cr ooatoatp at loaat for eliroaia fomiag oHoyo, 
tlio rtJiMm i « p roMly 4-9(1 for %% Cv aUoaro* riolnc to 
porlkopa iOH Ko for Or aUojrat altbouiH tMa liaa fot to 
to oatamobod. 
Co-%aaa alloya aro tonoraiXr rofardad aa liavins 
tottar aorroaioa raalataaoa ttiaa thoaa toaod oa Kit tot tliia 
aar to duo to Idgtor Or ooataata of aoat eo1»alt toaa aXXora* 
Ia<arajaa and 8triB«or^t uaiaf Paaa n c faiiad tkat 
CTI) 
ll« vas lisniful for Co»25Ci> alloys. In th« theyO^MWoi 
el««r of a broakavay roaetloft, 
A fairlgr lari^o aueitior of roforonooo aro availabl* 
rogaf^lng %ht lafluonoo of allojlng olosonta oa tlio hot 
< 
eoxTOoioB bohariour of iroa 1»a«# alloys* I t has iMita foaaA 
that tho adflitioaa of Crp Alt f i t Sh md fa art honofi«» 
olal to tho osdAatloa ro^atanoo of itPta vhoxiiac Mo and 
V haY* adTorao offaot and 91 haa ao offaet m t l l auod ualoaa 
i t la proooat la iravy high eoaooatratioaa. Baall additioaa 
of ravo oartha r« I*a ato. ataa to oahaaoa tha aaohaaioal 
adhaaioa of aoala oa tha alloy mA thtraforoi iadivootly 
daesvaaa tha oxidatioa rata of tho alloy. 
1.1 Coapooitioa of yaaaat 
fha e«apoaitioa of tha gas phaaa em produoo iraxy 
aahataatial affaeta oa tha iait lat ioa atad doiradatioa rata 
of hot oorroaloa attaok. Oa earryiag oat tha oxidatioa of 
CoOrAlT alloy la oa^gaa aad oxysaa eoataialai 
SO^ at fO"^ ata» i t vaa foaad that thara i a aa ineraaao ia 
vaifht ia oigrcaa aoataiaiag flO^* hat aftar 2.9 houra ao 
attaok waa obaarrod ia para axygaa. Vhaa OoOrAH ia axi* 
diaod at TOO^ C ia 80 ,^ a l i«aid aalutiaa of lla280 «^Co80^ ia 
fomad daa to vhiah hat aarraaioa attaok ia aora aaaily 
iadttoad'* fttlfar trioxida, hovarar, alao iafluaaeaa tha 
rata at which tha hot aorraaiOB attaak ia propa«atad» for 
CtI) 
•x«ipl*» th« attftok in osgrgcn not «• ••••r* mm la oxjgcn 
vith SO^  m a mhmn m deposit of i « uMd idiieh 
liquid mt 700^ 0 in oxr««tt, 
1*1•3*5 Bait eo«po»itiont 
Raiiar of tlt« •arXitir invifttigstbrs r«port«d ^liat purt 
oonro0iT« p r o r i M i t i » not eontoBiiifttttd 
with e«rt»ia iapuviti**. i » m tiiDgtaatial amotuit of 
data iifaiXal^la uliieli elioir that mietwmmlf faaSJl eommitTm^ 
tiona of HaCl ( ppa) ia d«po«it» on mupfaoo of aXXoya 
or ia tbo gaa phaao ooaao t l» 03d.d« sofloa to apaXX aoro 
pvofuaol^ aad aceoloratoa tJ&« rmtm of oxidation* 
Bovnotoia ot al^^ liaro «xanin«d tha affaot of othar 
odditii^es to tho aalt on tha ooinroaion of a aaa1)air of aXXqra* 
fhm addition of 5.5 vt.^ rji^ to tba Ha^ SO^ raaoltad in an 
oxidation rm%m of Hi^ l^ C? alloy at 900^ 6 i ^ e b vaa TirtuaXljr 
tha aaia mm tha uBOoatad alloy* fha aoeolarating affaet of 
tha wOfata ooatiac waa alao fraatly i^uead by tha odditian 
of A ooatiBf of 1 mg/m^ of lagSO^ prodaead a 
eonaidarahla aahaaaoaant in tha rata of oxidation of 1*1900» 
hut tha •tthaaomant vaa virtually aliainatad by tha addition 
of 1 m§/tm to tha coating, Convaraaly» tha addition 
of 1 ac/oa^ NoO^  inoraaoad tha attack a t i l l fmhar . Bomo-
tain and BaCraaotnta^^ ihowad that B*1900 alao aaf farad 
aooalaratad oxidation vhaa aaattd vith XtXO *^ althoagft of 
il 
<sottr«« til* ftlXoy did not eo&tiklA aajr inxlfat««* 
Htadfy tad Xtts^' •t«tdl«d %h9 «OXTO«1OII LMLUNRI«TTR of 
«n«t«iiiti« «t«ifil«(i0 atv^i in ftoXtta imlfmtv deposits eon-
•Ivli i i i of midoi* • slntaAtod fluo 
• 15 r/0 CO2 + 1 t/o Og • 0.3 SOg)^  Addition of 
$.5 »/o fo^CSO )^^  to •^ •^Eturoo roduoo tht noXt* 
iBf point fvoa to M o v SSO'^ O* A%MMiXX*^ t9on tvilRilfAtM 
f o m d vMoU f^soUdify on h»«tiiii ftboro 720^ 0 laf doeos* 
pooitioii of o^w thoraodyaMiie «oti¥itr« 
Rooontlfy XuttuPtt^ *^^ ^ biM yoportod tho hot oomoioa 
l^ obairioiur of 0o-l»a«o ftlloyo at lovor tmporattufoi ( 
750^0}* ooift of oorrooion ima aloe %eas f^poirtad ^ 
^onaa^ *^ fhia lov t«iparatu]pa hot ooxvoaioii baluivioiir haa 
toaaa attvi^utad to tha fomatioa of a lon^aXtiof 
OoSO^  autaotio (a.p* 569^)* ^oaaa and ffodosal^^^ liara alao 
found that whan liSO^ ia nixad with Va^ SO^ in aaXar 
ratio, a l i tuid phaaa bagina to f o n (liy KiO * Xa280^ at 
790^0} at 500 pp« (9 X 10"^ at») aad oauaaa hot aomaian. 
1.I.9.4 faaparattirai 
Hot aorroaion prooaaaaa ara dapandant upon tampara*-
ttira. In aanj oaaaa tha tina to initiata hot oasroaion 
attaok daoraaaaa aa taaiparatura ia inoraaaad* 
Xiawia and teith^*^ found in a avnaihla taat that 
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IlaOBlo 601 sliov* m ttudasw sttaok of tm S^O^ * VaCl 
•IxtttV* At 900^ 0 9 6«er«MtBf mmphtAly upto lOQO^C. XAithm 
ttsA dliQiwi^ ^ sM i t f t ^^ oorvooleB of Ov-^ OCr 
imA iri-300r Ml « fimetioB of tottporaturo ($00»900^C)« 
AXOor* ftttftOkoA 1»«tv««ii vhtn XiqtiiA 
•olfftto plia*o van obtHnod fro» ialtlaUor pur* •olid lAgSO^ 
dOpOfll'l* 
Pago and fayXor^^ rmarkad that 670^ 0 to bt 
oloat to tlia poali"«ia,fidatio&* tosporatuira for moat aatala, 
bat that nimooio«tO$ has a paalc tamporatoro Xovar than thla, 
Hovairar« plot of tha taaparatura dapandaaoa of paaatsmtlon 
ara ahom foif tha tmparatura Tmn&t aad thaaa 
ahov a aonotonlo inovaaaa for X-40tlittla ohanga for 2I»736 
and Simoaio and a aarlcad ainlaa at or ao far 
XS-100» Udiaat-700 and K-452. Thia la hoaauaa aaothar high 
taMparatura prooaaa haeomaa iaportaiKt at around 
Vhan ohlorida art praaaat in tha Taponr phaaa oiily» 
tha astaat of oorroaiom ia fouad to iAoraaaa with lAoraaaiiif 
taaparatura. Hovavar, undar dapoaltioa «ozidltloaa» attack 
oeeara at lovar taaparaturaa» and, althoui^ flttxiag maeha» 
alaa aiiMiaata that tha rata of attack ahould Ineraaaa vlth 
iaoraaaiac taaparatnra* aararal anthora hava ahovn that tha 
rata of attaok aaMblta aazimw iralua at i&tamadiata taapa* 
raturaa. Thia ia haaauaa of Hut faot that tha aaount of CI21 
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tm^X^Mmm tlit eemvloA ^ AlmmptiMig tlui •xii* 
with i»tr9Mliic tmpcrAtor* «nd tli« 
09mx3ta ifttrntdiat* ttMpvratuir** for f lu* ^litjr* mw 
e l h w r fwe^&wt f o r i i i t « i r i t | r t l i * o x i a « 
Mmum m i Haasoek akovwA tli«l p l m M M f of 
o x l 4 « o a f « m i i « «l.l#3r« i i i«r«MNis w i t h t m m ^ ^ ^ ^ * 
nt«4 eiMwiigtyy of Hot mmt^m 
Bot oomidon i t m tvo otofo fvootoof iian«a.|rf tlio 
i i i i t i s t i o a tlisi^ onA tiio ffo^ftgntioa otago^* 
Xa inittiiKiOB itogof thm voootioB pro$m% fotsoA at 
tlio ssurfaoo of tlao aUojr pyodoat&aiitly eonpoooA oT tlui 
aoiti ftotoetiTo PIUIM; tHio in foXloinid • ^yomatioii 
i t t tlMM is a jmpSA ioj^raiatioa aoi tlM voaetioa 
^foAi io l ooaalata o f f i p o t o o t i i r * pimmB* 
t»1.4«t lait lat ioa atagoi 
Uttvlaff tho ia l t iat ios ^togo of hot oonroatoa of an 
aHojp eoatoi vitl i aalt doj^ait* oXoatata la tha aUojr ara 
axlAiaaA aaA tlia aXaotfoaa o«a %a oonaiAavai ta traaa* 
faxvad ffoa aataUlo atoaa to raAaailXa auliataaaaa ia tlM 
Aafaait* Vhaa tlia raiaalli}^ aaliataaeaa tlia aaaa aa 
tlioaa uliialt waald liava vaaotad v i th t M aX l^ ta tha ailiaaaea 
af tha dayaait, tlw raaotioa pfadaot hamar foxna haaaath 
tlM aalt aa tlia aUay avurfaaat aad athlMta aoatly faaturaa 
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«rl«itiff tnm v^Mitloft* IB tht imt e9m«l«ii 
pf00««« «oatiint«i« f«Atar*» 1»*giii t» h—mut 
wMeh thm% th» mX% 1« «ff*e%iiic th<9 
OQvm^m miA craAuaOSiy ••^•etl'f* e«l4»tioti 
prootM 1« r«ii&«r«d iacfftotlTt* fhm iaevvMiiii wmmn% of 
in Im m tjcniplt of thiw «oisdi«» 
tio&« fim tin* for vhioh tbo aoit offootlv* voAOtion pro** 
aunt liftfvitr ia otft^l* tlio tftlt iiifl,u«ae«ft 
l)!)r « wsmh9T of fftotoy* Xiotoi i a fignx« 
Pr0pm>ti0tt titofyt 
flw prop«i|fttioa otoipo vliioii lo foSlovoA ^ Initintioa 
•tag* isvoJLiro* oaXt inAuooA oXXoy dogroAatlOB voool^ ions 
roiultisig in tho fof»ittio& of looo pfotootliro or n^pxfotoo* 
tliro oooloo* Tho pfopa^otioa stogo for dogroAfttioii of 
aXJLofo iritli oiat aopoolto IIM olftooifloi into ^roo 
COMna oft%ofori«o« 
XA THO f i rs t OOTOFOIR tho MO^ t i« Imiooiioao WIT 
dofTttAotioii in tho propofotioa afeago proooodo %f tho aoolui^  
aifl i Aotofsiiiod ^ -llio olloy aai tlio foo* 8«iidi m oituslioii 
i » Ukoljr to ooottr vith porovio* oolid dopooito throng vliioh 
too o«& oaoiiy ponotroto, fho othor two oatogorioo inrolTO 
dogroifttiott aooIiaaiMio vliioli oro difforoBt froa that wbioli 
ooour ia a^oonoo of oaXt dopooito* Oao oatogory ro^airot 
tho oaXtf or tho prodaot of tho aalt*aU^or«^ao roaotioa^ to 
•I r id 
XitiiiA* E««otiom •l«a«ii'l in th« ftXl^jr mA eospo* 
ii«&t from th« g«i in %h» pmttne* of liqtuld i » th» 
foxMtiom of roMtion pvoAuots, fh» nmtwm 
of tho roftotioa timt t«2» imdor e»oli ooaAltloiit mtm 
•iailMf to thoM iAmf nurfaet* mf oloauooA uolsg w i t 
liatho for AooeaXiac or fXuxto^^*^^. Boaoo this oatogoiy of 
proptt^ gAtiott otagoo !ia« bowi laliollod oaXt fXuxiiig roaetion. 
fha f laa l oatagoiy infoSLTaa propagation raaotloaa la 
1^011 a emipo&aat froa the aalt la aftdad to tha allof« or 
raaotlOB vlth tht alloy or I ta eorroaion proAttota* auioh that 
ttoaprotaoti'Tf raaotloa ^arrlara ara dartlopaat Thla eata« 
gory tlia propagation atagaa aan 1»a oaXlaA aalt oosa^ onant 
Induoad hot oorroalont or dagradatlon .raaoltiag from aalt 
00!Bp0aaiit«»all03r raaotioaa, Figora ahova a aehaaatio 
dlagriii to iUuatrata tha thraa gaaaral eatagorlaa of pro* 
pagation atagaa ItrrolYlag braakdoim of protaotlva aoalaa 
during luit oorroaloa. 
Tha raaolta f ^ a firaalda oorroaloa la l>oiXara f l rat 
ooBoalTod tht Idaa that protaotlTO oxlda aoalaa oould ha 
rtaoTod by aoltaa aalt dapoalta^^. Za thaaa laTaatigatloaa 
oorroalaa ohaarrod In oartaln taaparatnra ragloaa vai aaao-
elatad vlth oartaln typoa of dapoalta» In partlealar» alkal i 
aatal pyroaalfatoa Ia2820^) at taaparataraa hatvaan 
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480*750^ 0 • ioiA lOlaai maXtmUB mt twpcrfttuz'** a ^ t 790*^ 0. 
Boxn»««tii moA w«x« mum to 
pvopdM tlmt th* hot oorrosioft of »2J.03r« iiif«»lir«a m 
tXnMing I t WM that oxlA* 
•oaa.«« mm a of Toaetioii with, oxldo in 
«lMi aalt vhtro tli* oxldo ion* irom pf^ o&uooA »nicrf«l of 0 
twm 
(«ttif«to dopooit) — ^ I S g Cfer »oftet4oii wltli alloy) 
-t- (fos> i^aetiOB vitl i AO) 'i- ^O^ ( for z^aotiofi 
alloy ) 
AO ia iwaetion pTo&n<x% on alloy A fo»od duslag inltlatloii 
z^ao-lioa. 
CN»a1»al at al^' axtaadaA lilgli twtparatiaya fliiJdiig 
x'aaotiona to aeidie p»ooaaaaa» n i^ara tha oospoiiwit to aaka 
tlia aalt aoidio vaa propoaaA to o ^ a l m oxlAaa of ala* 
laanta ia tha alloya (a.f* KaO *^ VO^)t aiiA aogt^itaA tliat 
porotia oxlAa aoalaa say Iw fotaaA dunng aithasr baaia OIP 
aaidia fl«ueiag l»y p^aoipitatloa froa tlia moltan aalta into 
irmoli thaaa axlda aoalaa IMIA in i t ia l l y diaaolvad. flm 
diaaolutioa a»& yapx>aoipitatiott px^oaaaaa wa»i oontvallad 
1>y tlia oxida ion aetiTity of ^ a nalt i^o l i in tum iraa 
ragolatad by tlia vaaoval of m»ltwe tmm tha aalt (HagSO^)» 
i l 
w •d4i%lom 9f 9t •trtaln ••liftls to tkt salt 
(t. i , n^Qjp WO,). 
t«t*4«4 fXmciaitt 
fhBm mf «t l99M% t m pvot«it«« ^ vlii«li lA^ao^ 
b*eoa»s mow tiatlo proixMtton of 03cld« ioas)* Oat 
ltm>liro8 th« rtaoval of aiilfar from ^ ^ ^ slXoy 
i^ovo^y 
— ^ sCaJloy) + fOg • 0^-
osiAo iono pvoAiieoa* 
fho othor prooooo oiflioa ^ooouso thm oxido proAuet 
fo«ao& OA tlio •lurfooo of olJioir say* donato oiddo ioas to tlio 
Mat M pyopoood Bapp asd VhiXo tho oxido that 
la attanptinf to fomad at tlia aupfaoa aajr doaata 
oxlda ioaa to ttia aalt« i t ooiOd alao vaaot vttli astiatinf 
oxida ioaa isif xwaetlona in&eh aat 
HO + ••'•» H0|* 
Tha Xattar vaaatiaa la a aaaaa vhloh tba m l t aaa ¥aaoaa 
•ova aaldie, 
lagSO^ laduaad hat oonroaloa of mlaleal la pyaaaaaa 
of als* la a typlaaX axaiipla of baalo f laxias . At tha 
WilaaiBf of attaak 110 la fomad and aa oxyfaa gradlaat la 
daraiopad aavoaa tha lagSO^* Aa a vaaalt of thla cradlaat 
i 8 
i B til* mlfttr Mt i t l t j r i t inetWM^d and 
Vi8 foxMft on tlw •Hoy mattmo^* fim oxlA* ioa 
timtiott in ^ ^ iaertat^A du« to l i S 
foMtiott , iritltt« at irhlch i i o foxii* oickalatt ioa 
at tha o^da/aalt intarfaeat 
liO — 
Aa 1102 ^f so i ik^* i n t^aad aalt difitaaa to tlia ailt/faa 
intaipfaaat ^ a aetiirltjr oxida ion i a tuita 
ovinff dna to h l ^ fo^* 
802 • fOg 4 fHSsd 
flia2«foi« niokalata ion i a rapx^oii^itatad at tlia aalt/gaa 
mtarfaea aa flsua tha pfotaotiTa l iO Xayar i a flnxad 
from tlia natal acurfaoa and ia tomad at tha aait/gaa intar* 
faoat fignra 
In tha oaaa of aiunina fo»ain« aXloya» alnnina i a 
alao pvaeipitatad at tha aaXt/gaa intarfaea* hut foniation 
of aJjuninata ion hj tha diaaolAtion of at tha azida/ 
aalt inlarfaoa doaa not tal» pXaoat haaanaa tha aatiiritf 
of oxida ion at tha oxida/aaXt intarfaaa imdar 1 at* of 
oi^ g^an ia not auffioiant to daviva tha foSJonint raaation 
to tha r i ^ aidat 
AlgOj • — ^ 2ii02 
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At th« int^rfto** how&wwt wlvmimam In 
ifith tml% n^v* the oxyt^i ion M t i i l t r 
to foxM AXjS^ th« folXovlfif MMtiom 
CouMqutatlyt * if«Al«&t of oaqrgoii ion i « M « 
voiiilt of vliloh ftXtuiittoto loa fom»ti<»i oeotiro* flm* 
ftlmln* i s at tlno ezido/ofttt into^fmoot aaA in 
pxoeifitfttod aoav tiio uX%/gtm iatorfMo to fom • povoao 
of 
In tho eaoo of tlio oHvoaim fozmiac 9lXofB tho oxldo 
loa aot i f l t r !• luffioiont to fom eIiv<mAto ioa at tlio 
Mdt/OxlAo iatorfaoo aoooft&ing to tho folXovinK voootioat 
aiMolYoA la tlio aoltoa Halt oat io ytprooi* 
pltatoa at tho Mlt/olr lattrfaoo* 
fhlo typo of flaxiac of alokolato ioa* alnaiaato ioa 
•aa oteoaato ioa io oaULoA tho "iMUiio fXuxiig** laaio 
fXaxiac io aot •oXf'^fuotaiaiaf» ^oooaoo Aoooapooitioa of 
ISjSO^ i * t^v* aoooooorjr, oaA tho oaoaat of 10280^ io 
liaitoA. 
t«1.4«$ AoiAio flaxiagt 
A foaturo of aoiAio fluxiaf that Aifforo fro* toaHe 
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tXvaini^ tluct s«ldl<i»»iziAii««A ftttMk maaXly vt l f ant** 
tftiaiag* twUl tMounts of amdi 
•ttaek f0f Midle flttxiag 1»aalo fXttxisg* f w 
typ^s df «oldio flnxiaf Imoinii, ail3joyoliiduo«d M l d i t j 
imd cM»itiaiio«a fteidity* Xa tlw fevtmvf oxid** am f#ni«A 
oa ivurfae* of aXlofa irhleli ha^ ra cvtatar aff iaity fair 
oxiaa iaaa ^ lattar isoat 
eoaaoa «aa ooapaaaata aoah aa 80^  aad f ^ ^ aliloh aia aflaa 
iatvoduotA to tha faa via aaalMattaa of fvMlm aoalalaiac 
auXfur aad Taaadiaa aaka Aapoal'l aaiftia 1*1«4)» 
A3LX0y»indtt0aA aeidio flmiagt 
fba liot «^maiaa of Ii«80f«»6i41»-aMo 
tUloy hm» liaoa otudiad ia aoaa AataiXa? fhXm aUoy avaa-
tiuai)r aiQklbi'6a allar/iadaood hot eorfoalon. At tha aaaXa/ 
alloy iatarfato* a tliia aosa of aulfida partialaa la atlAaat 
ia tha allay aad tha aaala imaftiataly adjaaont ta tlia alla/f 
aoataina l a , B» 0« NOf Cr and 11, I t appaara that thla 
aaaa aoy %a a oalutiaa of Va2tX)^  and ia^aO^ lata i ^ a h 
OIPJO^  aad 110 ai*a dlaaolvad. 
11*2511^12ir aad alloya aadaw aUojr* 
ladaoad aoldla liot aoiraalaa uliloli InvolYaa fonaaiac lapoi^ * 
taat atapat 
(a) Oxldaa af V and lio dlaaolraa into tha oad aaaa 
80J la dlaplaoad ftoa tlia lajSO^* 
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(%) fhm ><12^ 4 •olvitioa* gmatMUy •xurlelitA la %hm 
oxlA«» of amt1» sine* cittfli eototioiis pi^Mljr 
hte?« • htgbmr aoajiibility for tho 
(•) It thoiifki itX^y ^ ^ ^ ^ disoolTO into 
fliomi vofTiuotoxgr a t ta l oiddo oxmelioA aotftla donatiiit 
oiddo ion* to tho iioXtc. fho yoaotioaa that aiyr tako 
plaoo arot 
2 i l • 3* • 6O2 — ^ AlgOj • 5WO5 • • 3iro|* 
acr • 5w 6O2 — ^ CfgOj • W j • aejp^ • 5wo|"" 
00 + V • aog — ^ ooo + wOj • oo^ + vol** 
fhoM ioao diffttio tho ioiutioii (i*o* tlio eont 
•Briehid in vofvaotoxgr aotol.) to tho oator aoao of tho aolt 
vhova iroaotioa liotod ahoro px>ooood in tho voTorso dirootioa 
duo to tho lowor aot i^ty of tho rofsmotory aotoX oxMoo in 
thio rogion ao a rooiat of tho Xooa of tho rofiraetozir aotaX 
ozidoo to tho caoooaa phaoo* Eonoot oxidoa of 0^ 20^  
and OoO aro diaaolTOd at oao oido of tho aoXtt (allojr/aolt 
intoFfaoo) osA roprooipitatod ao a aoi^ xotootiTO ooalo at 
tho othor oido (aotaX/porotto oxido intorfaoo) * 
fho aoot iaportaat foaturo of aXl0jr«»indtt00d aoidio 
fluxlnt io that a oono of liquid ia fomod iaaodiatoiar ohoro 
tho alXojr duo to aoouaalation of oortain rofvaotofy aotal 
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MSUy ttpea for i^rotaetioa agaliivt («•«• kl^Oy 
Cw^^y OoO, 110 •to,) t)«eoM aonprotootliro to « soltttloii 
proeipitatiOB pvooost* fhi* ftttaek ••Xf»«a«taliilnc 
^oftua* a MtlX saoiuit of aalt ftppowra idoguAt* to o«ii8« th« 
doToXopaont of Mfifmotoxj oaddo sont* 
1«1«<l.$«2 Ofcp-ladttood •oidlo flttxiiitt 
fiJciiiS CoCrAXt M an oxuffiplo of th is typo of f3,uxiiig« 
•aliotwitiftX attaok on tm.o aOXojr i s ol»oorvoi «t vmthw Xov 
tMiporftturoo ( 700^0), Imt tho r«to of attaok doox^Mtd 
mhtuptly wboB SO^  in romovod firom tlio g««. ilftor thousftiidft 
of hottftt tliio alloy io not aotiooabiy attaokod uolag 
in a i r , M mibata»tlal attaok la oWaorrad ifitlii& hours i^oii 
80^  la addod to tha caa* 7ha attaok of thia alloy raquiroa 
a VagSO^ deposit alDoa axposaro to gaaas eoatainiag 80^  and 
O2 irithont Va280^ doos not prodtioo aignifloaiit dagradatioa'* 
A aehaaatlo aodal to dasoriha tha gaa-induoad aaidlo 
flttxiiif of a Oo«Or-Al«>T alloy la praaantad in ficara 
At low tMparaturaa tha aalt haooaas aoltaii as Ca80^ dis* 
solTos iato i t . laaaath thia l i ta id layar tha alloy 1»agiaa 
to raaot vlth ooapoaanta la tha llq:aid« 9ha prlnaipal 
raaotiOB la ona of axycaa raaoral fros tha aalt ai&aa tha 
•oat fwrourahla raaatloaa for alaaanta la tba alloy ara 
thoaa iBTOlTliic osada foraatioa* I t haa hatn datarainad 
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9 £ tlUKi SO^  i s Buoh «or« aoMlt la oa^gm « Con**-
ttttat}^. I t i « rtMonaVl* to propoM tli»t gvaAivata In h9th 
oxygta and 80^  ars meross tb* l i f u i t vitK 
00^  mppl^n$ ozyg*!! to »i«et iritli t!i» •Xtaontt la tho 
ftUoy* fhB proemmt by vhloh tiio 80^  and 9xyg9n 
tbxmgk tho XiqulA lagro^ la not kaoim^ ^ t i t vmOA aata 
^•atoaabla that tht SOy eombinat v i th @o|* ioaa aaA dimaoa 
aa pyiroiuifato iofia (Sa^ f^'*) vimr9 ox f^gm aar ^ dl iaaol^ i s 
tha Hqoid aa atoaa* 
tlM pafafaraotial raaoval af AX fi«a tba alloy azid 
i t s talbtwoat pvoeipitatloa aa Al^ O^ ia ^eliarod to ooour 
baoaaaa of aolflto fonaatloa at ttm Hqmid/alloy iataiffaea 
vhava the oxjrgan praosora ia lov and than ooBTaraion of tha 
Bolfita to oxida in tha liqtuid iriiloh haa hl£^ar oxygon 
proootira* At lov oiqrc«fi proaoura tho oxidation of A1 ia 
propoaod to %a aoooapaaiad by roduotioa of 80^  rathar than 
hy roduation of oxygon, 7ho axiatanoo of m f ' io&a aaoaa 
pliiioibla aiaooy at lov oxygoa praooura^ with a aapply of 
80^  frem tho gaa» tha 80^  ohould ba ralativaly 
Aa tha taaparaturo ia inoraaaod tho Ukllhooi of 
aoidio fluxing maotioaa inrolYing aiilfita baooaaa laao 
l ikoly. Siaoa highar 80^  proaotura ara raqairad to fom 
•ttlfitaa aad anlfaloa at tha taaparatura i t inoraaaad and 
I j m r 80^  prvtvursi •xlst in gM to tli* pifwne* of m 
proportion of SOg* Hoaoo* tht tMporatwro 1« 
liiortMOd tho f M m d u ^ ftoiAlo eosponont of tho 
tion IwooMOi OBA tlio rndfldo phMoo aro foriMi with 
InortMod froquoaoy in tho alloy • oxidation of 
thoM aalfidoa ia tho priaary aaana of liot eorroaion do«ra-
dation* 
Rapp and goto oritorion for hot oorroaioni 
Aooording to tMa aodaly tHo oontinuod liot oorroaion 
of a notaXi vltioh i a aignifiad hy diaaoXutioa and praoipita^ 
tion proeaaaaat ooour vlianavar a nagatiTO gr^iant 
aziata in tha aoXuMlity of tha protaotiva oxidaa (aa aoid 
or Vaaio apaoiaa) at tha oacida/aalt intarfaoa. 
^d(oxida aolttbiUty)^ • 0 <0 
dx ^ 
By tliia oritorion (ilXuatratad aohaaatioally in figura 1.1*6) 
tha oontinaoua rapraoipitation of tha oxida in tha aalt f i l a 
away froa tha oxida/aalt intarfaoa i a axpaotad to parait 
XoaaX attt i l ihriw hatvaan tha oxida and tha aalt throu^kout 
tha f i la* 
Baoauaa a rapraoipitation oxida oannot fom aa a 
oontinaoua pr»taati-ra layar, a Tolttttinoiia» porona oxida pro* 
dttot intaraparaad vith aalt ia axpaotad» tlULa aorphalagy ia 
indaad rapraaantatiTo of hot oorroaion prodaota* 
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1*1 ti*? BtXt eo«pontPt«»iiiitto»a hot ooir^aloni 
Att m r^Mlt of aftlt a«posltioii, •Xi««At« from tbo 
i«3.t o«ii !»• intvoAuood into th« oorrotioa produot or 
(mrfaeo rogione of alloya and oroatuAULy al^oot th« oxlda* 
tiOB botuKTlouy, A grtftt VKTioty of olMioiita eould produeo 
m offoet dopondiag upon tho d«po«lt oompo«itlon» In 
th« CM* of litCl» ttio •ifnlflon&t olMionts aro 
S «fid Cl« Anothor oXontnt that oan ho laportaiit !« C* 
io hoeauso of tho faot that tha anYlroaaant eanaing hot 
eomaian attaok uaaally i^aulta fvom tha ooBbaatlen of 
aoma tjrpa of faaX* 
fha oxrgan pvaaatira in Ia2804 at aXXoir/^ agSO^ os» 
oxtda/^ a2@04 intarfaoaa oan ha vary Xov, tTndar aaoh condl«> 
tloaa tha aaXfar praaatara la uanaXly high anough to fom 
aolfidaa of Or and 11 and in aoaa oaaaa aiiXfidaa of Oo» Xi 
aad 7a nnlaaa tha 80^  praaaura la Tarr fha aaeuaula-
tion of thaaa aalfidaa in tha alloy aan raaoXt in aiihataa* 
tiaX dagradatlon during auhaaquant oxidation. Vaight gain/ 
tina data ohtainad for VagSO^-ooatad apaolnana 
ara oMiparalila to thoaa of a praaolfidisad apaainana« eon-
talning aquiTaXant anounta af 8. fha dagradation of pro* 
auXfidisad apaoinan ia about tha anaa aa that for tha Ka^ SO^ 
ooatad and hoth ara dagradad auhatantiaXXy »ora than tha 
apaoinan with naithar MXfidiaing traataant nar VajSO^ 
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ftppHvatioii. fi l ls chowft that tli« pvimxf of Jtiet to^ro* 
•ion a^grtAfttien for Im28<>4'-oo«t«d «p«ela«ti« of 
•at)p6««d At tooo^c in s i r i * •ulfur^lnAiieti i«gvttd»tloa« 
SmlfiucwiiiattotA hat oorrotioiL tmmw •eetlsrfttvd oxl* 
datioa M » wmtX% <»f th« tammtiAn of oxlt« 
Smeii mn fomtd to th* promete* of ata* 
fldoo in tlio ft34oiro* aoooloratoA oxldstioii 
ftlio olioorroA AuHiig tlio oxidation of aXioya i& iO^*^^ ^^ 
iiixtiatfaaf irhavo tlia aolfida foitaatioa ooottva 
diaa to S in tha gaa tlian tvm tha 9 in tba ia^iO^* 
eulfida foaroatioa i s alJloya* aa a miauXt of S in ttia gaa or 
dapoaita on tha aurfaoa of tba aXIoirat oaa eanaa tim fonaa** 
tiott of aonprotaotifa oxida ^arriara on alioya hf at laaat 
tii^ raa diffarant aaohMiiaaa. l a ona aaoliianian tlia oiddatiea 
of and Or diaaolTad in Ml or Or aulfida raanlta in tlia 
fomation of diaeontiaaoua partieXaa of AigO^ or Cr^ O^ 
ratbar t&an ooatisnoua i^rotaetiva layara. Jlnotliar naolianian 
iavolvaa tha fomatioa of nonprotaotiva oxidaa during tlia 
oonTaraion of eartain aolfidaa to oxidaa* flia anaXiar 
Toinaa of oxida oMiparad to tha aulfida aajr oanaa tlia oxida 
to att%|aotad to tanaila atraaaaa. fha tHird •a<^aai«a 
hf vhioli aonprotaotiTO oxidaa ara fomad imralTaa affaota 
produoad intaraal aaifidaa on tha aaJLaotiva oxidation 
prooaaa* Whan 8 diffuaaa into tha aurfaoa of tha ailojrat i t 
uaualXr raaeta irith tha aaaa aXaaaata that ara diffnaing to 
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tli« sorfftett of th» allojr to eoabiiM with oxarsoa to t o n 
oontimoua oxiAo bavrlor*. 7h« foraatioit of midh Ktlfldoa 
•pposrs to e«tto« th* flDx of tb* oloaoAts boinf Mlootivtljr 
oxldisoi to bt AoovoasoA. f l i lt oonditton Aovolops vroti 
tboitfili tbo iwafiAo partiolos uaoaXly dlcsolTo wA roXtM* 
tb« a«t«2. to roftot with oiygon, tbo a«t«X in colutloa ia 
tbo Allof i s mppttPtntlj »ort rndtablo for mlootiTo oxid»» 
tioa tb«ii th« dioporoioa of a t ta l MOfidoo ia tbo alloy* 
4t aajr vatot tbo dooroaoo ia tho flux of taob oloaoata to 
tbo (Kurfaoo* of tbo alloy oaa roaalt ia tbo foxaatioa of 
03Eid« aoaloa wliioh aro pi^tootiT* tbaa tboao tbat would 
bar* fonitd ia tbo abooaoo of aolfido prooipitatoa* 
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Aooordiac to Spaba approxiaatolj oao third of a l l 
fa i larts ia oboaioal plants aro oauaod by atroaa oorroaioa 
and pottixif oorroaioa. fboto tvo typos of oorvosivo attack 
aro stronfly assooiatod iritb tbo eblorido ooatoat of tbo 
agfrossivo aodiaa. 
Vboa obloridts aro prosoat tboa oscidatioa oooiars ia 
•uch a vsy tbat iastood of foraatioa of a ooatiniistts protoo-
tiTo oxido loyor» oxidos aro foraod as disooatiaaous parti* 
oloa. 
Alloy vitb Cr aat A1 as alloyiac oloaoats lOkOv loss 
oorrosioa rosistaaoo in prosoaoo of BaCl vbm tboro i s a 
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eoatlDf of * y«01» fb» rtaMii M 
%h»% «ttt to grta%«r •tmblUtitti of oxiioo «nA ouXfiioo 
thm Bixtur* of th« mtXt Imoomoo A«fioi«»t of oxjrion 
•ttlfur odA mo • rooolt Fg^j^ folloinii« rooo-
tioAo tt«ar bo oxpootoA t^ 
t iWrn^m^^imi)^^ • (Al, ^ 
AlgO, + CrjOj • CrS • 
wboro fogt ^82< ^llaCi 
IX HOOL • M ( O U O Y ) • OG ^ IROIIOG • ALOL 
I I I 2 A 1 0 I 4 L O J — — ^ AXGO^ + CLG 
I F C I 2 • 2AL(IAIOY> » 
fifiuro tfhovo o ooHomotio Aiognat to llltto«f«to 
tho liot oovroolon ottook of oXIoyo inAuooA by 
BiXtttVOO* 
BfttftUoA ( I ) oaA flguro l.ntCft) in&i0ft%0 tbat tlio 
aoXt oAJftoo&t to tho ollojr oaa booomo ofudefeutt in Xodl Auo 
to oxlAo onA oxilflAo fovMtlon* IA loealieoA oroMt tho 
SoOX ooaponoat of tko oOX MoXt thoA bogiA to 
voaot with oortAlA oosyoAOAto In tho oXXoy so propoooA by 
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•qttfttioa (11). This r«»etloii takts 9l«e« f i rs t witli •l«a«iit* 
for vlki«)i iim tli«nodyiiMilo eonAitions sr* mo&% ftcvoiuembXt. 
for oxAai^ ity rtMtioii vlt l i AX 1»«foro Or ^ t Or 
r»ft«t whvii A1 eonetntrfttloa liftt r«due*d. tlm 
l U e ohlorlA* I s eoAY«rt«A to MtiOUo oxido (Bqn* XXX) 9mA 
( f ig , f*1.7(b))» OhlorlAo ig roojreXoA to roaet with 
•Xraoats la tho «XXoj t f )» AoToXoprntnt of poroo tiuit 
mtm ooiKtoi with ftiteoiitiiittoiitt aoaprotootivt oxido p«rtioX«i 
t»)c»» pXmM (Fig, !*t*7Co))» As ths proosss of pors dsrsXop* 
asnt oontiimss ehXorids i s gndmsXXy idst to ths fss plisss* 
flis tims «t irhi^ ths ehXorids eonosntrstioii hseosss insoffl* 
olsat to rssot vlth ths sXXssr dspsads lapoa tsspsrsturst ssXt 
oompositioa. fss eoepositioa sad sXXojr oo»positioa. Whsa 
saoh s eoaditioa I s rssohsd ths iaasnsost portions of ths 
porss hsgia to rssot v i th saXfor sad ths dsgrsdstioa proosss 
proessds Tis oorrosioa* 
Aftsr sxposurs to gsssous KsCX* sa sXXoar sarfsos i s 
fsasrsXXjr eovsrsd with bXistsrsd sad ersolcsd Xs^srs. Osvia 
St sX^ sttniMitss this bXistsnag to ths forsstioa of 
ToXstiXs astsXXis ohXoridss» Uks ViCXj* in XoosXXr rsdusiag 
oonditioas* Vhsa thsss ohXoridss srs sxpossd to oxidisiag 
oonditioast thsy trsasfom to sxidss* rsXsssiaf OX2 or HCX 
«ssss» ss shova sohsastissXXjr ia figors i«t»8* Joass^^ 
<sifs ths ssas asohsaisa* 
30 
Xyon-bM* aOloars KT* ^•vf meli bjr XaCX 
durliii hot tomtiOA Meordiag to th« folloirln< roMtionst 
V f • HOI • H^  
VI or HCl • ^Og — — t HgO • C l j 
• I I thon f • 4 01^ > FoOXg 
Bxoopt tiiio tho oxid«tioii of eiiroatft fontoro i e 
aooolo3?ttt«dt olthor whoa o gAooouo ^wrtvotmmkt or « «aXt 
ooat oontAlao «omo aaoolst of VwSSt^^^^ k oorioo of oiaplo 
ohOKloal. tooto invoXvlas » razi|;o of oxlAoo oad motias with 
dopooito of both St^ BOj^  and liaCI In ataoophoro of Asgoa and 
a i r h«7« heoa parformoi, fhoao roaulta ahoirad that UttXo 
attack VAft obaorrod i r l th AX^^ in olthar Ba2S0^ or B«C!1 at 
tOBporatiaras upto 1000^ 0^  Imt Cr^ O^ «a» found to roaot v i th 
HaCl i s a i r to produoo a TolatlXo prodmot^ *^ At 6S0^ C 
aXii^t roaotion takaa pXao% at tOO C^* and at 750^0, 60^  
of tha OrjO^ vaa oomrartod aftor aa^oauro tiaaa of houxHi, 
7hoaa obaarratioaa Xad to ao«f«at that aa iatamadiata i^Xa* 
tiXa aoBpoiiad OxOjOXg vaa foraad, vhloh aajr tmaw aoaXa 
Xl f t iaf and oraoklaf, Onoo tha protaotlva oxlda flXa la 
broleaa, fraih aaXt vlth oiy«aa potaatlaX asd KaOX 
ooaoaatration oan aaka diraot ooataot with tha aataX mrfaoa 
aa aahMatloaXXy ahova la flgura 1,1,9. Tha Antaxttadiata 
iroXatiXa ooHpound oontrartad to Ha^OrO ,^ 
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vMolk eosdvsMd at soa* iistanet taray from 
fv j r tot t t al'^ oppoaad this soAal, MI tlwy did mt find 
O!I»K1IUI OIAOIPID* «R oayohXozld* in tls« Tapotir phaaa during 
•aeaminat loft of ToXatll* produoti 1& tiift hot eonroalon 
of fttponaiojrt oxpoatd to oxygon oontolnlng IfaOl goo ^ 
high px^omiro aaoo opootfoaiotsT. 
pgopo^mtlott •odooi 
A hot oorrooiott attaok «ay not Aoooooarllir foJloir 
A slnglo iBOOhanlotlo path« fhoyo aro doflnlto Inotanooo 
of ^^ ^ oorx^oloik pTOpogatlon nodoo oonolotlng 
of h«olo oad aoldlo flxizlago and oolfldatlon dogipadation 
Bodoa* 
Baalo fltudLng and atilftir*indttood dogmdatloa ara two 
propagation aodaa that aifo oftoa follovod in aaquonoa v l th 
tho baalo fltuKlng moda praoadlng tha aiafldatlon Boda« eaoh 
a altuatlon ariata ainoo tha M i a fai l ing aoda ra«ttiraa 
oxlda lona and aolfur fomatlon In. tha aatal or allay la a 
aaaaa of proditolng ozlda lona* ivantttally, tha aoaiwtaatloii 
of aalfldaa in tha alloy oaii raanlt la dagradatloa rim oxi-
dation of thaaa aalfldaa* 
I I * and Oo» haaa alloya containing aora than SOji Cr 
and no 11 ara not •uhatantlally dagradad hy haaio fluxing 
and algnlfloant propagation aoda for alloya vlth no raf« 
32 
T&atotf i s •olfidfttlas. On tH* hmoA^  th« 
ii^t eomwion of Vi« woA Qom rim toftdo flusw 
lac i t nignifioBiit in eom^mvtmn to tlie oxiAotlon of oiO-
fiaot f omd in tluioo sotaXo, 
aft»»iiiAuood ftoidio fluxing ODA mOfiAfttion dofinidntioa 
aro propagation nodoo whoao doainanoo oan ehangt with tonpo* 
imtuTO. At low toaporaturoa (600»700^0), tlio gaa i^oAuood 
aeidio fJUiadng proooaa oan 1»o oxtronol^ mpiA and aalfido 
fomatioa in tht a l l o j ia thox^fovot oft on nogUgibly inaXl, 
fhm aaottnt of aolfida fomation progroaaivoXy inoraaaaa vitl i 
tamptvaturay hovarar, ainoa tba thamodynaiiio oonditiona 
baoosa l a aa favourabla for tha so^-induoad fluxing pafoeaaa 
and aolfur diffnaion into tlia allor baoonaa nora pronounoad. 
At ta»paraturaa abova 0^00^ 0§ oxoaeaiTa amounts of aolfiir 
oan ba foxmad and tbaiy anbaaquant oxidation yaaolt in 
aavara dagradation* 
•llay«induoad aoidio fluxing ia usually pvaoadad by 
Sana otbar propagation nodas ainoa Ho or V from t hm alloy 
auat ba oxidiaad and addad aa oxidas to tlia aalt dapoait* 
fba noat oonnon propagation nodaa to praoada allay«induoad 
aoidio fluxing ara baaio fluxing and sulfidntion* Sinoa 
thaaa two aodaa ara favourmbla at tanparaturaSt alloy* 
induoad aoidio fluxing ia oftan obaarwad at tanparaturaa 
abowa 900^ 0* 
Q 3 
Chlo«ld»»iiiaue«A dtfiradatloti pr«e«d« tmjt of %hm 
liiropttcatioiK ao<l«s d««orib«A, 0iaofia«»liiAtt9«« a.tt«oic v i l l 
ttoxmiUr ol»M]fT«d v i th mlJjd^a thmt rt«l«taiit to 
mxS. th9 obloftdt^iiiAtteod ftttaolc nill prodtaieo 
doplotioa of •l«a«At« to mt ntbleh. th« othtr propte** 
tioB iiodo* 1>«00B0 domlttaat. 
34 
K 1 F f # 1 y c , I ff 
U li» A, D«Ov«se«]it» sad f . 8* Bi»m9t«|ji» Oonrotioa, 
m (19«»). 
2. a, A» Rftp f^ B« D«T«n, D» X|« DouflAM^ P. C* IToffliiw, 
f . 8« wbA B. t . m t t x « t a«T« 
Confocioii ia Bncrir S3r«t«K<"t Hftt* 8o« A liigf*, Sj^ 
3* C* S« Oifsini maA 8. OovroaloB of 
ll4it«l» Mil AXUym A DriiintA F i i » l 
t ie a«pon (J itm 1979) I frmtt tmA mitwtf Alrev«ft 
Orompt B«port So* fa-t1545. 
4* K* KwAfam, fxmm* km, 990 (19$9)» 
F« A« 0« f* SSJIS aaA A. B»Xtx«at "Hot 
Corroftion Problos* AssoeiatoA irith Sftt furblno*", A8fK 
SpoeiftX ToehalosX Publlefttioa SfP, M l , 38 <1967)* 
6» a« fltHsmmkmrnmi^  Corro9im, 339 (1968). 
7* A« U. Sojboltt AXXIt M i , 1939 (1968). 
8, 8triiic«i>, Ami* Nmt. Sol.* 1, 477 (1977). 
9« oaa J« 8triiicov| Arnmal aoport of Mlaiittrjr 
of Dofonoo OontnMSt AT/2067/028 m (^oii. 1973)* 
10. P* Hftaeook, "Tho aolo of B«X14oo in B l ^ TmpmPB^riB 
Oil* Comsloii"t ProoooAlng on tOBpor«ttirt Mot«l 
BiJLido OhoMlotYy, B. L. HlXAotoraA oad D. OuUoolottl, 
•4c. t Ylui BlootroohtMloal 8oo., Prinootoa, 
643-69 (1978). 
35 
11 • 8, 8« M* A* DaCrvsoaat* and E , loth* 
*l>t9i>»illoii moA 0onpo«ioii i » Qtm fwe^tnw^, A. B« Bart 
•nA A* B« OutlAi* (•da*). ikppXlH 8ol«iio« 
Itoadottt 1975) 70. 
12* I * 8« Bavil0t«lii ftiia K* A* ASfB, 
l i s * t947 (t9€9)i 1991 (1971). 
15* A, Hoadxy, ]>, €onfo«* 9ol*» 335*404 (1980). 
14 • I * Xniiliiv, fuehaioftX tafomm%im (HmtraX 
BXt^ttieel Oonpaajr* R«porl Bo* 81082)150 (1981), 
15* R, FrtioatoA la tnt» Ooaf* oa Bigh foaporataro 
Conrooioat 8«ia)i«80« C«lf» U. (1961)* 
16* E , XI* 8* f . Oodoaakit BI.«crlira«tiMi« 3OO*» 
7 1982) • 
17* B« I»««la atiA R« A* Saiilii tvoe* f i r i t Xat* Ooaisr* K«t« 
Coma*, 202 (1965)* 
18« K« Xi, Xiutlufa and O* A* Sboroo, J* BXootTOelim* 8oo«, 
i2Z, 2202-10 (1980). 
19* K* Pago aaA R* foylov, *Bopoai%ioa asd Cowooioa in 
0aa TurltinoaS A* B« Hart aaA A* B, Cutloir (oda*)» 
(AppXioi Soloaeo Publlihora, Lonfloa, 1975) 550. 
20* Kotala Bant Book, 5th od., 2, "Boat froatlaf, OXoaaiag 
aad FialolilBC'** 556*65, Aaorloan Sooioty for Motala, 
MotaXa Park, Ohio (1964). 
21. 0* Oliarlot aad B« TroaoUoa, OhoaioaX Roaotioaa i a 
BoXvoata aad MotaXa, Chaptor-15, Porsaaoa Proaa, Bov 
To»k (1969). 
36 
22« V« t« I3ct«x«al OorrocLoii mA B«potl1i» IXsarltr 
Tork (1971). 
25* A. f . 8. P«tt l t and d. V* QovavA, 
4, 261 (1975) • 
24* a* A* R*pp mod X« 8* Ooto» 2iid Xiit*l Syvp* Holt*!! 
8a3.l!A» Br«im«t«itt (•d.)t BJltetvciotuni* 8od«t Pxliie««» 
tm 
8« M* Itvmi, &« Eobbimi sad H, t* ]l«ifiixdi«9 
Msfvaai* for fli« Oi««ale Soeittjt 
OoltoilRis, Oliio* pe 99 (t9(4}« 
26. A. Jr* B, OutUn i^ PpS.* 1, 19 (1971). 
27* B« 8p«lm« W M ^ r i e h U I r , 295* p. 109 <1975)* 
28• A* BttVliiy S. COttt«0iif«di« and Bftbi«lc«]i» 
R«Mtioii« and Syapoaitm* Z* A« 
Fovdttlia mtie if#V» •dt., fim Blvirivoebip* 8oe»t 
m (1975). 
29. B. ibid., 762 (1975). 
90* E« 0, Burst» fi. ^olmtoa* 11 • Binrlte meA Bi&«0e]e» 
«ad CoxToaloa in farbinM*'* A* B* Harl 
•ad A« Jr* B, Otttl«r vds^t 149f ^otm Vila^ and 8oii« 
Zbo. I«V Tork (1979). 
91. 0« C. mtmr f , R. A. l l i i l a r , f , Koia and C* A. 














































1 I ? I « I 8 



































fl N O 



















































































































-8 « ' I e CM 






















:: i O -H 3 o 
•3 









u M . 
o * )» 
OHS te o « o> 
o«>o go. 
• q 41 i H w ^  ^  t^H H ^ a! ^ 4> 
Hr^ C il-t ® li KX 1 OO H H t. ti Vi (\4 
I ' ? 8 u OO >4 .. f -I v-t t> •T O 
J = „ U X . o -r-l o* J • 0 u H la s o h a M 
1 
® H 
8- H a 
• •d p> o J a ^ s {? o 
8 •g o E) •H "S « 
! a »« • o n 
o +> O 
+» e 
a 
K u o +» 0 « 
a 01 . 
(4 Q> 
^ •<H O O W t^  O 
a o s 
S o 
'S 
o<« e h o o h h 
H Oi « •O 
o td u tf « •g 00^  
^ e o fl o H o n 




0 o • ^ a 
o +» 
•rl ^ * * 
•r» a In e u 'H aw. o o>i> o • « O H <« -"I c H ® ® 
B -rl +» 
u o o o l»> o £1 o o li o^  o W O •-( -H W ID ») -P 
o o 
•P o • 
o s 
-< oM g DM 
o< & 
0 ® fl DM O d -rl fl «•» 1 H d 
f) do O 
a 
I o 
• fl 0 - o IwO o 
HH-<j • dM H eS 
^ + » » - • U'H •H I O t>0 I 
£ »!. U*"^  O - I O o» -UOM t OPs. '-t n ti 1 SCO 0 - oo o -H 'H f^* 
I o ti O O O O 1 I I c] * •r4 O -ri i, M i^ OtS O ta 







i . ©B «> 'T-IS 
-iz 
a e o 
cS 
•rl 
•H O J m -A « 
OH f3 O, 
52 a -
0-rt o s • a o* o o p o 





>I« (M o o 
mum 
Flg« 1«t»l. SehMfttle to lUnstrat* oonttltioas 
that daving Ih* initlfttioa prop** 
ffktioii of hot eonroaioa mttsek mA to idontifsr 
tho faetora that Aatfiraino tha tlaa at vhleli 
tha tranaltiott from tha lait latloii ataga to tlia 
propagation ataga oeeora. 
Fig* sehaaatie diagraa to iUuatrata tha thraa gana* 
ra l eatagoriaa of protaotira aaaXa l^ raakAova to 
a laaaar protaotiTa raaotioa produat whan a aaXt 
dapoait ia praaeat during tha eorroaion prooaaa* 
Fig* Sohamatio diagras for ^aaio flnxtng modal for 
hot oorroaioa of pnra iiiekaX. 
Fig« 1.1 «4 Sahanatio diagram for Aoidie fluxing modal for 
alloy contai ning Ko, ¥ and/or T, 
Fig. 1*1.9 Sohamatio diagrama to illuatrata tha hot eorro« 
aion attaek of a OoOrAlT alloy vhan 80^  ia pra* 
aant in tha gaa* At lov tamparaturaa aalid 
fft^ SOj^  oan ha eonirartad to a liquid ifm S^O '^^ eSO^ 
aolation dua to tha formation of amall amaunta 
of OoO. 
fj^r* t . t ,$ 0ft9«ii of ootttifmott* liot eovrosloft of m pant 
aotsX ( I Im tho oxiao/oalt intorf*««f utA XX 
thO SAlt/gM llltorfAOO). 
Fif* 1»1*7 SehoisAtio tlmgem to iXXustrato th« hot eorro* 
•iott ftttaolc of «Xlor« ittdttOoA 1»3f ailxtYii># of 
Sohoaatie Aittgnm fox- m moM of volatilo 
Auet fosDifttloa l^ ir X>«rin ot aX, 
fig;* t*t«9 SoliAiBAtle aiftgraa for modoX bf 
Burst ot 
f 
HOT CORROSION CHRONOI.OGy 
Initiation stage 
important factors 
• Alloy compotiHon 
• FobritoHon toncKlion 
• Got com|>otif)«n Ik Vatocltv 
• Sail comfKiiitltin 
• Salt ciapoilion rot* 
9 Condition of tal» 
• Ttmpvtalur* 
0 T»mp*r<itur* (v<l*l 
• fration 
0 Spacimwi g««in*lry 
Salt deposit 











Possibio salt doposition offsets 
{nocuous component 
• foactlons -alloy reactions 
Lesser protoctlve 
reaction product 
f ig . 1.1.2 
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NazSO. 
NiO precipitation by 
NiOr-^NiO+O^"" 
Gas 
r i f , 1.1*7 
AlaOa 
M o r i c h — i 
zone MO!"" 
Alloy- N a 2 S 0 4 
A I2O3 p rec ip i t a t i on 
by 
MoOr-*Mo03(g)+0^ 
s o r - ^ s o 3 ( g ) + o ' -
•M0O3, SO3 
Gas 
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o -NaCI o 
o 
C V 2 O i C l i bubble 
oxide s c a l e 
A l l o y 
msmj. 
asHBiua. tMmamtiont fai^ ti 
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^mm w m 
fmiim m mm-^m ^¥ms 
Zipoii nnlfttt* aaott^vt tli« to fdm Biiiltidxld»fi 
iioal« to 9XiA«tloii at l i l ^ tmpoiratiuftt* 
kn •hoim by t h « Bt i iMa^ H t ^ g ^ m 
( F i g * i n ox^rdistni ; a t t t o s p l i m oaA t « i p « r a t u v # mhow 
Ifon fofKif thro* fho a.mr*(it waXmegf 0xia«i 
ftO| alio o a l M imotlto imm m n^ fSX tsp9 imblo Xttttieo aiiA 
i s Attal atfieiont hmHng ivosi iridoiioiaa, Boing 
OBtioA ootidttoti»g i t gvova o&tirolf ^ tli« Aifftt^t^on of ivon 
mA fomo imton&oot ooal* Xajos*. lukgaotitof htm m 
i^iaol tfpo •tvaoturo aad io «» ozeoBo oxygon oonpoimA OBA 
gvovo Xargoly 1»r oxLAo ion Aiffaoioa with an approolablo 
eontribtttioa from iroa ioa Aiffasioa Fo^O i^ hoaatito* 
tlio higtioot •alo&oy oxiio io i n oontaot with ataoaphoro and 
haa a viioaliehoAral ovyatal otvuotttro* Xt ia aUghtly oxgrgoa 
dotioiOAtf aotaX oxooaat and Xargoly growa hf osdAo ioa 
diffteaioa. 
71110 jrolatiTo poroo&tago of foOf aad Fo^ O^ ia 
tho aoaXoa Tarioa vith toaporatux«> duratioa of ozidatioa 
and tho aaturo of tho oxidiaing gaa« Hovorovf ahoTo 600^ 0 
FoO ia tho prodoainaat apooioa* Duo to tho foniatioa of tho 
9 9 
•ttltilayvMi •ealct eontttiainc diff«{«nt oxidt«» 
niwi of oxidfttioa not •iapl* mA •••ha* 
nlstie ftpi^roAoht* m% r^ setmrn staig** of oxldfttiofi« 
I I I th« oxldAtioii of pttvo aotalo at Mfh 
to foxtt m «iiigX(>-pr0dtt0t oxido tb« rato of gravth i s 
ooati^XM by ioaio diffuoioii ovor 4«foet altoa ia tlio 
•ealo i f tho toXhomtns ooaditioaa «r« iatiafiodt 
( i ) tfao aetlo ia nloroaoopioaXl^f Aaaaai 
( i i ) tiia Boala ashiMta pradoainaat aXaotfoiiie eonAuetion* 
aad 
( i i i ) tho rieala adhms aaiforsljr to t ^ ••tal. 
I f ttiaaa ooaditioaa ara matt tha rata of oitiaatios of a piura 
aatai ahould ba paraboUo vith raapaot to tiaat and tha oxi-
dation x»ata ahottU f i t aaoh of aairaraX diffarantial and 
iatacratioA a^uationa eoaaonljr gi^aa in tba litaratara* fha 
difl^aioaal growth of thia tjpa of aoala oaa bo fttrtbar 
aaaljraad aaing tba aoat praotioal f o n of Vacaar'a thaoi*a«> 
t ioai parabolic rata eonataat, 
X /Si! 
vbara S^ and Z^ ara tba TaXaaoiaa af tba aatiaa and anion 
109 
i l l th« iOftX t^ f^aptetlTtXy. moA ar* ««lfdiffii» 
•ion <»o«mel«iit« ana VQ^ig) ^Oj^*) oi3r««A aeti-
at tha «aa/aoala and aatal/aeala lataFtaoaa» 
vaapaetliralar* for faO asA to aoat aactanl fa^4> « 
and foir fas^s* l^ a ^e* ^ ^ maaaorad and ealoulatad valnaa 
of tlia paralioXio rata oonatant for that oxidatloti of iron to 
miatita wara found to ba im good agroama&t aa ihoim in tha 
taUa 
A diffnaioztal nodal for tha saohaxiiai of nuXtilaararad 
groirtli of aoala involTing outward ai^ratioii of iron through 
eatioii Tftoaaeiaa ia vuatita and aagaatita Xayara and inward 
sigration of oiygan throui^ tha anion vaoaneiaa in tha 
axtamaS. laarar waa propoaad hf Hauffa^ (Fig« 
f . 2 3 Piffuaioaal aoala growth 
Diffnaion in tha auparfioial aoala and aatal 8u1ia«» 
trata oftan dataminaa tha x^aotion rata eontroXUng pro-
oaaaaa during oxidation of an alloy at alawatad taaparatura* 
In t969» Vagaar^ dariTad aquationa for natal diff^aion 
through oxida or aolfida aoalaa whioh daaorlbad tha par*-
holie oacidation rata» tha eov^oaition and aotiTity profilaa 
in tha aolid phaaaa aa dapiotad in tha nodal ahown in 
fig* t«2.3« Ba aieprtaaad tha flux of natal A and B hy 
anhipolar diffnaion ralativa to tha oxida auhlattioa* Upon 
axpraaaing tha natal aotivitiaa in tama of tha oxida aoti» 
41 
Tl«it»t mxA a&a oxygttt AOfiTttjr ^Qt itim 
ai«t«3i flux i t r»l«t«d to th« grevth 
-a d<5. S5. z. A x&aA 
I I B^CI )€ ^ 4 ^ 1 / • 
S m t B* » t Z rmtw to cit appiropflat* nttftS. 
••If Aiffuaioa •••ffiei«al» •etlvlt^* eovpo^ltioii saA ir«3L«ztO]r 
mhMm f • x/tg ! • tli« fi^motioa«l Ai^ tauae* 
witliiii thm •••X* toA I !• pura^lie rmf oon^tsat. Xt %h9 
• o n t i a n i t j r o o s d l t i o t t i * K p p X M t o XX» t)M • • e o M ovA^r 
aiff^f^tiiO. • t^tfttioft 
! • ototftin«d to ^•••rlb^ th^ m»%»X dlstrt.^tloii in th« •eal«» 
tmxkllvff osa •^•A in tli^  
•nftXjr^l*. for <A£ * ^ ••tisatoA frtw • 
«••• at th« •<iaX«/«ft0 i&torfiie« siiA th* ratio of 
••tal flux«» la tlw so*!* f » 0 th« aotaX atoa 
ratio la tlw alloy vliaa Aiffiialoa 1» tho alloy ! • th« 
•loit««t proo«^^* 
fhl^ pli^aoa«aolo«ioal Alffualoa aoAol Ao^crlbaa 
frovth of th« taraarr axlAa •olutloa •O'AIO oa a blnarjr allojr 
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I f th« OAtion AlfftitlTiti«a in th» oxide, and B^t 
kaonn •« ftanotion* ot eo«pe«itioa» imd 03qrf«ii 
pATiboIio oxldfttloa rat« eonsttixl Z, s. and a^ 
M m Itmetioa of tho eealo diaonsioiiloss jr, and 
S^t M a ftmetiOB of tho ««taX diatanoa paraMatar* x § em 
W oaloiUAtad froii Ba* t t and XXX. 
t»2.4 Iffae» of aeala egaellmt 
Bttvoa and Saaeoelc^^ dasoaatvatad oooufraaoa of 
ox*aekliig duxliig oxidation* Xt vaa fotiad that idiiia tlia 
oxida la^ rasr on iron eraeka oontin^alXy, th« aoala on niokal 
raaiaiaa intaot. fha obaanrad dariation ftem paraliolie rata 
law dutlng tha oxidation of ivon haa baen attributad to tiia 
loaa of eontaot batvaan tiia natal and oxida layai^a ainoa 
thia elw&ya diatiirba tha Fa0B7a^0^s7a20^ ratio of tha aoala 
and oan ba raeogniaad by an inoraaaa in Fa^ O^ and 
oontanta. Tha aaparation of tha oxida lajrar froa tha natal 
eora ia also inflnanoad by tha atraotural atata of tha iron. 
fi 
Rahnal auggaatad a aodifioation in tha oxidation 
naehanian prapoaad by Hauffa^ ainoa a l l tha oxidation 
naehanian propoaad by Bauffa eonld not ba axplainad by 
diffttaion throu^ lattiea dafaota. Ba propoaad that baaidaa 
nigration of oxygan via oxygon ion Tacanoiaa and nigration 
of iron iona Tin intaraatit ial aitaa thara ia a poaaibility 
of oxygon via dialooation pipaa or araoka. fha aohana ia 
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•EH«MITLOA3.L9R Fttpr^MiittA in flsvum 1«2«4. 
oth«r Btehsniwa relating to th« raio^al of 
eoataot botirooii th« attal and tho ooalo hanr* cnggo** 
1*23 Oxidation of Iron l i w »Xloy 
I t ham advoaAy iMvn moatlonoA that imaillto mpp%ntm 
at tliomodyiittaioftily otablo fluia* m% tompor&ttinio abgvo 
Duo to highly dofootlTO otruotturo of imotlto i t 
grovo Tovar vmpldly on iron ottirf&oo iri« outvovd diffaoioa 
of iron iono* fho appooraiieo of wiatito phooo la tho eoftlo 
giroo vioo to a dotoHoi^atioa in tho protootlvo pro-
portioo of soaloo on ii*on* I t foilovo that ont of tho f i rst 
aoaauroa to iaproTo ooaling roaiatant proportioa of iron 
baao alXojra i« tho croation of oonditiona roatrioting tho 
growth of vnatito phaao* fhoroforot praotioal applieationa 
of iron at toaporaturoa ahovo 500^ 0» doaanda tho proaonoo of 
an aXloyiag oloaont haa a highor oxygon affinity than 
iron and whoro oxido grova at a alow rata. Oonorallyy Or or 
in aoao oaaoa kX or S i aorro thia purpoaof and vhon proaont 
in anffioiont oonoontrationat protootiTo aoaloa of 
AXgOj or i iO j «ro fomod oiEoluaifOlr* 
Stiidioa rolating to onhanooaont of tho oxidation 
roaiatanoo of atooXa by tho addition of aoro than 5 
AX and aoro than 12 irt.9( Or haa hoon oarriod out^^^^. 
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H«e*ntl7» i t \ f n thoim that wiaXl tmewatm of A1 and Cr 
la lov wXXof •tttXs eouia •zitmne* the ozldfttion rtvistimc* 
of o i l afttoriala* Huang and hart earritd out 
soiM Ici&atio asipariaanta on on i^difttion of low alloy ataala 
eo&taining A1 aaA Cr additiona ia tha taaparatura vaaga of 
700«»8$0^ 0, $haaa inTaatigators found a ahift in tha taapa* 
i>«tujra of vuatita tmetion to tha highesr aida aa a raault of 
alloyiBg alaa«At additioaa aooospaniad hy aa aairiohBaat of 
tha alaaaata oa tha auitfaea of tha ataala. fhia probably ia 
tha Biaia raaaoa ia tha iBproTaaaat of oicidatioa ipaaiataaoa 
of ataala. 
mimm 
fha alaaaieal daaoriptioa of iataraal oxidatioa 
dafiaaa gaaaral praeipitatioa of tha oxida of tha aalaotivaly 
oxidiaad alloy alaaaata aa avail polyhadral or aoioular 
partiolaa at a r^oluaa fraotioa amall aaough not to iatarfara 
vith diffuaioa. fha kioatiea for iairard aigratioa of tha 
raaatioa freat ara parabolio and tha thaoratioal traataant 
of Vagnar^^ ia ooaaonly iarokad vharala the parabolic rata 
eoaataat ia axpraiaad ia tama of tha oxygea and natal 
diffUaiTitiaa and boundary Talua ooapoidtioaa, Hovavar, 
aoaatiaaa aararal other typaa of praoipitatioa node a operate 
vhioh aupraaaaa the geaeral praoipitatioa. 
Oaa aode of iatemal oxidatioa eaeoapaaaea oellular 
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•aA AlMoatiiittOU* prtolpltatloii the oxygsn Mturat«A 
p«r«ttt ftHoy phAit ( ^ ) 4«GO»PO0*« to tht •olute-deS»l«t«6 
Imt atruetttvaXXy id«atleftl phmm ( ) and an ozid* 
plt«t« pbM* (^ ) . Ttmt ^ by growth of 
parnXloX 'C' ^ Imollno Into ^ • I s diteontlnnous pr«ol-
pitrntlon, Ifttoral —gvemtton of th« aXloyiag «X«B«iit oeour* 
Tjy aiffaolon along a bomiftavy ••paratiag from ^ . Aa-
othair iBoAa inroXvae autaetle or autaotoid daooapoaltion 
vhaimby tha oxygaa aoparaaturatad Xiqttld or aoXid paraiit 
phaaa (^ ) tranafoma into tvo »av pbaaaa (-c ^ yS), ftma* 
/ I c^  • by growth of paraXXaX XaaalXaa of two oxidaa 
iBto tlia / phaaa. 
A oritariott to dafina tha Xittitixti aXXoy eospoaltion 
for pravantion of dapXatlon of tha aXXoying alanant by 
iatamaX oxidation ia of aignifioant iisportaaoa whan oonai-
daring oxidation of haat-raaiatant aXXoya* Vagnar^' haa 
pXaead forward tha foXXowing oritarioni intamaX oxidation 
oooara i f diffaaion eauaaa tha pxoduot of tha aataX and 
oxygan eoncantrationa to axoaad tha aoXubiXity prodtiet of 
tha oxida at a diatanca in tha aXXoy bahind tha aoaXa/aXXoy 
intarfaoa* 
AnaXyaia of tha intamaX oxidation probXaa by oon* 
oapta of f rawer diffuaioa ia of raoant origin and i t ia 
thna oaXy now baing appXiad. Lacyohyn^^ haa invaatigatad 
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th9 tvcaai^ioii tmm int9m»X ta oxidfttion for 
lUfffl ftf m fitf ilMti 
Son* aaiit«altie atmiiil*** AI8I»32U 347, 
346 tte*) m vtAHiUitd vitH Hb oy Xa. By Aoiac 90 
•MPioat plui8«« of «ii»t«iiltio atftiiiltM mob 99 ear^ 
or IntomotaXlio ooApoiaifts prooipltato wiioii 
iaioya m hold ttapovaturoa Mw^m 400**C and 1000^ 0* 
ecioti luiat tvwatisaiita ooBBonXy spoftyrod to tm Mgiiag w 
•onaltisatioii tWaiaoiita -|h« praeipitatoa m fom«d 
affaot tbo iCLloya in aoxM of tholv sost valttabXo pifopoftioa, 
••g* Imr toaporatnra tmglaammB, otability of tho auatonltlo 
aatrlXp imttrgraiinlar oorroaioa voalataseo ate. 
Attataaltie ataiii3^aaa ataala of tha t8/6 OxMli typa 
nay tranafoni partially to a farroaaiiiiatio ptuum on eoollng 
to rooa or lovar taaparaturaa aftar proloagad aanaltiaatioa 
traataanta^^"^^ ar cold workiac at low taaparatnraa^^* 
Yltla farroaa«iiatia phaaa aiiaii praaoat la larga t^aatltiaa 
haa baaa abomi to hrnro a aaliio aarta&aitla aryatal atrao* 
21 
tara . fhX9 partial aartanaitio tranafomatioa la aaaai* 
tlaad attataaitie ataala liaa baaa linkad to a daplatioa ia 
Or aad 0 of tha aatrlx ad|aaaat to tha praoipltatad Or-rioli 
aafbida partlelaa^'^'^®* I t i a ahova ia tba Sohaafflar 99 diagraa tliat a daoraaaa in tfia Or and 0 ao&taat in tba 
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cXXo^v o«iiM» ttti InstaBilitjr of th* attfltnit* v i th 
ftfttonsit* • • t b * t r c n a f o x K f t t i o n p r o d u t t * Sov«ir«r» lu t l iX mt 
la^' siiiiftttti thst thM »ftrt»n«lt« trfttutfoxmatlOB iM 
stvttotttsvt l « t tn im iitdae«d moA i s 
ecutci hf til* atv***** Mt up ^ m AitfmT9mm in thtfaal 
tsipsii^oii b^tirttn th* «sia natv&x on eooliug fms 
th» h«ftt tf««ttt»tit hmm ihovn that 
tli» phiuNi i t owiffcA "bj 
tmu piNieiplttttioa. 
SciMltismtloii of «ii«toiiltlo stttlBS^ss ototls aJLto 
r&mXtM In m meopt iUX i t f of tho alHoy* to tiio itttorgmm«> 
Attmi^ hf oortftlii ooifvoolTO mah m maooop^  
t ib i l i t y gonortlly oiq l^Ainod a flopXotioti of tho stttvlx 
in Or elOM to tlw p*irtio]Lo»« Or AoplttoA 
ajijor w i l l !)• Mpidljr diooolvoa hf OOSTOSITO Xiquiae* 
Other hgrpothoeo* to ospXalfi th* nuiooptibility to 
iatorgraBuXsr mttaok hmro auggovtoA* that tho 
pr*f«r«Bti«}. fittftok la osttMft bf tho Xoool otrain floXAo 
ttrooaft th« prooipitoto^* or i s to oa oXootroohoMloftl 
r««stioa botvoott proolpitoto oaA Mt r ix taA govomoA hf tho 
diotribtttioa^^''® wd « o r p h o l o f y ' ^ o f tho oorbidoo, 
l^rooipltotiott of iBtonotoUlo phaooo, hov«v«r» dooo not 
Appoor to of foot iatorfronttlor oorrooioa raaistoaoo''* 
X«pr0Y0K0Bt0 iM th« itttorgrttmOar oorrooioa rooistoaoo of 
hf th«xii0B*eli»iii0«l vvaXtixm in 
malfofiair dlsptrMd of •Ifaft-plMui*'^  • 
ItovDtlf, ft ttttOf^^ hM 1}««ii emrrimA oat 
9& tti« of MiialtisAtioti on SftgSO^^ i^xiAtt^  
oomoioii of stftliilooo otool* Iji th« twmp^ rmtVLV rmg9 
«00-900®C. Bo^ov 750®Ct f o m t i o a of HaOfOgCs) in tut 
veaOLOf i s pt^ mmmW^  tlio aoot iaport«at fftotor roopontibXo 
for oidiciieoA oxi^Atiom r«t«« of 18«4I ftustoiiitie t^ooX 
M 303 wiMaaitisoA fhoto stool* provldo luufoo* 
tarlotod oupply of 
iom t iU . t i l l tho Mt^O i o eoaiRUioA 
vliorofto in ooKsitisod ottoXo duo to Xmnr flux of Cv^ ionot 
fomfttioa of HiCfOgCs) rovtftotoa. At liigliov toapor*-
turoo (ftboTo 790^6}» vhoii nol.toii» itienwoA S* 
«GtiTit|r wwaXtB la tho formmtloii of aUUi^ f eowponont euX-
flioo boaootli tho oxl4o ligror In tho ovftor of dooroool&i 
pnoifitn 0^28, > era > FoS > Hi^S^ > >i8> thio pomito 
UkOiWMod oolt teoioitr to ollov Aioooliitloii of pfotootivo 
oxido iioor tho oxiio/mlt latorfooo to f o » HoOfOgt KOj^ rO^t 
loToO^ •te» tho lottor prooipltoto into roop«etiTO oxidoo 
«t tho lov hoololty roftloa of Mlt/gao iatoyfooo to fom 
Boapyotootivo oooloo* Aftor tho salt io oxh«aotod« i t ia 
tho aulfido and oatloaio apooloa that dlffaoo out ond fot 
oxldiaod* l a aoaoitiaod atooXo Kihoo««oat iatomoX mUti'* 
datioa io rootviotod. fho ahoro aoohoaiai vaa found ia 
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«»oiififttltj vitli th» tluivnoAyavilo prtdletlons* 
U2«8 Hot oorgQiloii ^f Iroa^lia— a l l o y 
Xntpit* of •xtonolT* um of ivoa^bMt alloyc in 
povor go&oxmtliif imitd and p«troi«i» r^finmrf plants «ai 
poosil)lo applleatloBs in ooal g a s t i f i m or li<|ttifl«r« only 
a littitad yafavaneaa ara a;fallabla on tha atudiaa ralatiiif 
to ^ a i r liot ooxToaioft ^hw loa r ' ^ ' ^ . For axaaplat tha 
allof ooMponaata of tha poaar ganaratiag imita oona iato 
ooataot irlth gaaaotia apaoiaa aaeli aa Ogt OO^ * SO2 ato* 
and/or f inal eoataaliiaata in tMh alaga or othar dapoaita 
irhieli night oollaet on tha liot aatal muMtme* prodttoiag 
aaealaratad eonroaioii. Datallad naohanlatio atttidlaa h&ira 
1>aaii vaportad on Wi* and Oo»t»aea alloya ludav a!bor9 aan*-
tionad ooxvoalTa aavironiianla tot au^ atudiaa ara laeldnff 
in ivoB^baaa alloya^^. Addition of Or or 11 doaa iapifova 
tha hii^ taapaimtttfa oorroalon f«aiatanoa of ataala« ltov-» 
arar* praaantljr tha lro»-)>aaa alloya fonnd aultabla only 
at tha lawar and of av^par alloy applioationa dua to rapid 
daalina in atrangth aliova 650^ 0* 
Bot oorroalon of iron«--toaaa al laja ooeura nndar 
alana and tha addition of laOl to anlfata dapoaita haa toaan 
ahoim to produea inoraaaad aorroaira attaok. frafford and 
Vhittla^^ atudiad lajiO^^induead liat aarraaion of ?a-Cr 
allora at 900*C* In dilnta aUay Cr)» aftar in i t ia l 
r.: 0 
•ahaaetd oxidatioiit a3ciA*tloii siAlIar to 
that of ttfiOoatoA aXlosr irhon llnitod siippljr of salt wmm 
•xhanot^ d* In high O^tlXoys (t9 moA I09( Or)t ^ ^ ^ 
iagi mtu^Mly oahttioos th« oxidation rstoo sad rooolt In 
tho fomfttioii of thiokf ooBipftet and otratifiod ooiaos. for* 
aatloa of auXfidos in tho allOf m^mtmM* and aaohaaioaX 
failtura of aoalaa mm fwaponaihla for anhasoad oj^datioa* 
Xxra«p»otiTa of ohrosiiaiB oontantat tha formation of SagOrO^ 
vhieh ia a faatura of hot oorroaion of Hi* and Oo-haaa 
aaparailoya ia not found ia aqittiiraiaat iro»*%aaa aUoja hut 
iaataad aodiun-ivoa oxida fomatioa (Ba^aO^ or Ba f^OgO )^ 
oooura invariahl/ ia thaaa aUoya aad ia oapahla of aaaiat* 
iag i n tha oorvoaion vaaotiona. Bffaot of Hi and A1 addi-
tioaa on Sa^SO^'^aOl iaduoad hot eorroaion of aad 
fa«310r vaa raportad hy Ohaada at Fa*t90]vf tS i aad 
f«.9tO««<mii ara iriolaatijr ooxrodad at f000^0 hy fox»ing 
poroua oxida aoalaa of apiaai typa vharaaa 
ihova ooxvoeion raaiataaoa and fam pvotaotiTa oxida f i l a 
of << Al^Oy Zahaq at al^^ atadiad lagSO^^HaOi iaduoad hot 
oorroaioa of Fa*9ll-C (M ia 5 irt9( of Or, V, fa, Xi gr 
8i aaA C ia 0, 0*1» 0*4, 0.8 aad 1.2 «fai«htf() at 800 and 
1000^0. fha alXoya ax* aararalj oarrodad in praaanoa of 
tha aalt aixtura aXhait l i and 8i oontainiaf allajra irhioh 
ara aora raaiitant and ahov maoh Xovar axidatioa rataa thaa 
tha aorraapaadiag Cr»aoataiaiag alloja. 
'J1 
Httiflvjr •BA stuaitA Urn eomaloa te^lutrioiuf 
of attsl^altie atftialtM d * * ! in wOtftt* 4«po»lt« 
eoiiiitftii^ of «ixtur«« uadtr m •i»a«t«i f iMl 
Clg • 15 Oj 4 0.5 SOj). fb0 A w m l U 
typld«U7 thoM foma m mi^tiikMtmr tnhta in ooia-fif*«A 
pov^r •tmtioa 1>dil«r»» Additioa of 9«30 b/O to 
r«dueo tli« moXtiBg point fro* 820^0 
to boXoir $90^0. AXkall^lvoii tri8«afato« m fomoA m e n 
voooaidify OS hoating alM>TO T^ O^ O l9j aooospoaitioa of 
102(^4)5 i^ t Xov tlutrmaifxmmie Mt i r i t f * I t io auggostoa 
that tho offtot of hoat fXuz ae^ SO3 potontlal gynaiwat oa 
tho aaXtiag !»ahavloa:p of a aaporhoator Aopoalt eouXd aooonat 
for til* ot^ eorrod "bell shapod** toaporatiuro dopoadoaoa of 
oorroaioa rato ia tbo fttogo of $§0^ 730^ 0* A nodoX i s pro* 
poood for oorrooioa Isy «a aoid flaadag iavoXviag rofraotory 
notaX alXOT* oXoaonta in tiio ataoXo* 7h« aodaX offara a 
4u«atitatlvo t>a«ift for prodnotloa of f l m aida oorroaioa 
raaiotoaao in eoaX firod boiXara. 
frasoaoa of T2O3 dapooito on aXXoya Xooda to oataa-
tropliio faiXura duo to foraation of Xov aaXtiac ooapXax 
vaaadatoa EooontX '^, Mowak at aX roportad tho affoot 
of T2O3 dopooita on hij^ toaparataro oxidation bohairioar of 
•arioaa ooaaaroiaX otaoXa vhieh inoXada pXain eart»oa atooX* 
Cr-llo ataaXa and C r ^ i auotonitio ataaX at 750^0. ^Xain 
oarbon otooX (ASIN 1050) foXXova a paralexia rato lAioraaa 
thf o%h9r show two Alstiiiot klnctie r9gi.otm» In tiM 
fir«t TNtsimp thm •^•cifitt vttlglit Atariag tlm flriit 
2«S hours •aA th«a d«ertM9« to m « i i i i«a i appvoxiaifttt* 
Ijr 7*5 bmam. In tbo sooonA hours n pu«l)oXie X«ir 
i« follovod. for tb« plAia earboii otools vmm ial-
ti«lXy tormmd ftt tho T20^/not«l Intorfsoo «aa eoftrso FoVO^ 
puptioXos voro gr«dtt«XX3r prooipitstod i s tb« noltoa T^^ 
woA for lATftor stagoo of ozlAfttioa vaA oxtoriukl t02% 
ims olioorroa* For Or-Mo forrlt lo stools^ » difforont oxido 
•o«3.o ttoxi^hoXoiar mis oboonrvd,.^  fo^^ piurtieXos vor* di»» 
tnhatod la tho otttor p»r« of m poXjref7etaXlino foTO^ aat-
nx« For tho cttiitOBitio staliiXos* stooX* vMeh oaddiso hf 
a slow rato» a Tozy flao eoapaot iaaor layor of CrjO^ 
ObMXIPOd, 
53 
l « f l R B » C l i 
1* N» Bshmii, "Ooastlttttioii of Binwry Alloys*** NoQiwiiw. 
S i l l , Inc. , low fork (f9S8). 
2« Hinatlt 1. 7. Mom «nd C« Blrt&onall, 
AH®, 121. 827 <1953)* 
S» Biuffot Oxidation of ll«%«X«y Pli»nai P»i««i How tork 
iim). 
4« 0« VafBOr, 0orr. 8oi,» 91 (1969). 
S* Brttoo una P, Banooekt last* ll«t«f ^ t 140 (1969)* 
]}« Byuoo ftnd Boaeook* 1021 (1970). 
7« Bftnoook, Vorkstoffo lovr.t 1(K)2 C1970>« 
0, A* E«haol, "TitnAiao&tid Fr00«»80» of Hotftl Oxld&tioii 
•t Bigli foBspomturod tlioiir Sigaiflooiioo in tlio 
OxidAtioa of Iront Iron Alloys^ Stoola, froo« Za«t« 
npap. Hot. ClMPii. (1971), FttWoiiod ^ X.S.Z* (l«oiiden)» 
395-401 (1973). 
9. B, OhiSttopadhsroy oad 0* Roaoort B i l t» Corr* 
i , 216 (1969). 
10. 8. Ibrowoo, f . Vaiec and f« Vorbor, Osdd. Hot*^ X* 
(1969). 
i n f , las l ta and 1. Biahida, Oacid. Mat., 157 (1973). 
12. ¥« B. Bofga, Oxid« 227 (1976). 
13* 2. X* Baaaf ond B. Z. Proo* Z^iIZ&U3# **Bigli ftapa* 
mtttva CofToaiott of Matala and Alloara"» Kt. Tuji (1962), 
Fumahad hf Japaa Zaatitata of Matala» 231 (1983). 
r: 4 
f4« 0« Vrngtmr, Z« Bl«fe:tro«li«a.» (1959). 
f$. 0« Vmgmr^  Oevr* 689 (t9«8)« 
16* X, 8, Sags* flt««l«, li€#|ft»t«r 
Haailtoit, OuiaAa (1980)« 
17* C, QulX moA Sioh«ajiaii» firaiuit ASKt 77*104 
<1953). 
18, B. Ciiim, iron ma& tnwft., ^ a30«a59 (t9$5}. 
19« xnoxis wia 0* Saltht A8R» (I9$2)* 
SO*. 8«foaoii AHA 0* 18869f "^Btme/twf 
i iM o f 304 S^S." 
21, F* Zr» Kagoaoii 0* fhcwMt tr,0«B«Xi« 18866« 
H f t r t t t t t i l t * F h A M i i n 904 S.S*** 
22. A* Qohmttlwg K«t« (1949). 
23* R* Bu«)tl, B« aolloMoa aad Hvlft^ frmt, ASKB, f40> 
3^38«(1940). 
24. 0. V, J^bflttoa, eoxTodon BACB, M* 389-592 (1961). 
29» B* siritttMt Seliott)i;r assA BiiomttMiPt 2* Amrg, 
AUgw, 01i«ai«» 188, 390<424 (1930)* 
M, Bala, B* Ahpm mid J , ftatharfovA, tiwtis* AM, £1, 
481-509 (1933). 
27* 0* 8tmrttox« wbA K, HlXl«rl» J . iToa naA 8t«tX Zn»t»t 
i a i t r r (1969). 
28* A. l itts*!, ASKB* J i l t 4€9-468 (1952). 
29* I . 8 t « f T n a t . ASK, 12* 742-746 (1931). 
90# Paarsottff 97iip« *Bv«XtifttieA f««t« for 
t75-t77 (1950). 
0«loia«r «iiA A. Tiftelcl«r» fwmna^ AgN» 
C t W ) . 
32. E« 9, Ann* OSl* (1969). 
B. 0* B m wia S. B. A3«U, »«t . J i t (1966) « 
34. U.S. P4ttiit 5473-9T3/1969. 
33* 8. Alwcd ana A, tr* MaUk, Proo* jrxiix8«3 on 
" B i ^ Oorarodoa of anA AXldys*** 
Kt* a^ypaa (1982), PubUahtd W Xaatitttta 
Of l ft«a«t 327-333 (1983). 
36, V* f» "ixtayxua Comaloa of Doposit* i n Bollopc 
and 8a« farMLfi««"» Mmw forlc (1971). 
37* V« EalA^ "fha Haelia&iaBi of Corioidott ^ FuoX 
Zapttntiaa, B* B, Joh&aoa and Idtt lor (oda.)* 
Bttttar Vortlia* Iiondon (t963)« 
38* fm Strlniar and !>• VMttXa in " B l ^ faaparatvura 
Natariala and 0aa TtirMiiaa", R« Satoi and M« 3>« 
3pladaX (ada.)* BXavlar* Haw Tork^ 283 (1974)* 
39« Striagar, "Bifk fanpavatura AUoya**^ 2. A. VomttXla 
aad f . 8. Fatt l t (ada*)» fha BXaotvoahaa* Soo^ .^  Bav 
^araay, 513 (1976). 
40. <r* smngar, Ann* Ear* Natar. 8ei*» 2» 477«*509 (1977)* 
4U ])• B* B* Iraffoid aaS D. P* VhlttXa» Oorr* 8ei«t 
497-530 (1980). 
r: 6 
42« t« OteaA*, WitJkAmmt ana 8. IwaiiOy JlRIi-3 
on Tmp«rftta»i Oofro«&oii of «aA ULl#3r«"t 
Xt. full (1982)» Smpm Xiictitat«s of 
Kotftls, 527-535 (1905). 
45* it. Xirtumti "ZftAnoaoo of Oaarlioii oa tho Siijh fonpofrnturo 
Oxidntlon tiiA Sot Oorroolott Bolunrlonv of 
Allof*'^ Sh.n. fliooia* Hmetk 
44* k* Bottix^  ana B* Iiooa, Oorr, 3«i.« 585 (t980}« 
45* Xoip^ and R. ViXaoB» Bag* 7y«aa* 
AflWIt (1975). 
46. R* B, Booloar taA VUaoat f w m , ASRi, 422 
(July 1975). 
47. V* B« PliiXi9B aaA 0. Vagfoaar* Cosmaioap |lt 596 
(t9«1)t 
48« B. If* Vavd ana 0* Jb* Svalaa, "FaaX Aah Oomaioa of 
Zi 657 ana Haat Saala«ln< Staala ia QiX fivt Safiaaiy 
famaoaa aaa Boilova*t n c TooHaiea}. PaWoatioB, 
F«BI,-577 (1979). 
49* 8* I>* 8«ral«a» "Hlgli faaparaturo Ooxroaloa ProVXana 
ia tatfoXaaa Rafiaiag aaa PotfoeliaBiaal Xaaua* 
trlaa*« JPapar proaoatoa at XatofaatioaaX Ooafamaoa 
oa foaparatuFa AXloja ia Asgmoaiva Xinriroaatat 
Pattoa (IX) fha Vatliarlaaaa, Oet. (1979). 
[i? 
90* i* y« Xovftk^ 0. (ltti«tia« ttnft #« X» S«xkojs» 
** Hisb twvmvmtwf OoxTO«l«m of MetaX* and 
Kt, ?ttj i (1982)» V Jftpta Zaslii* 
of i l l , 2€9»27a 
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gAmaiSi 
f ig . 1 .a. i Aingvwi, 
rig* l«2«2 6ehw et tli« dlffasioii on mtiA plui«« 
I)0ima«r7 rvftotions tb« oxidation of iron 
i » oxygon* 
7ig« T«m«X7 Alffusion sodol for grovtli of OXIAO 
on m binodpy 
Fig* t«2»4 Conrootod oehoiM of tht diffusion prooosto* and 
pluiflo l^ onndaxy roaetiona duting tha oxidation 
of iron in ox^ rgtn* 
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59 
of >lXoy» 
Sigh Gi^-Si^ste^Itt, vift« MlBMOy (iii ivmitia^a) asA 
JLZ8Z-32t (Musitista) eho««B for tho hot eorroiriloa 
•tttdios 1ft tbo proMiieo of fholr moiiax ooapoai-
tioiit art givon in Iho tftlilo 2.1. 
gy#pmr>tioa of tho nooiaonii 
Spoeinostt of 1 AS « X 0«S OB X 0*1 E» aiaio voro out 
fvon th« ihooto of tho atooXs. opooiiaoao 
in v m ^ in tuboo mxA iroro •imoid.ofi 900^ 6 for 4 
houro* fho imikoaloA opooiaioiiA iroro tluitt ahradod Aot^oa* 
tiiOljr with l eo , 320 ttofl 600 grftdo 810 papors. poliahod 
apoolisaiia irora va^ad mth watar aed aleoboX anft dagraasad 
vith OOX^ . 
Coating of apaoiaaaa iritii a^j^ SQ^  
7ha allojr apaelaaaa vara tmifomly eoatafl v l th Tarar-
9 
lag aaouata of l'a280^ (t.O to t5«0 Mg/m ) ^ apra^'lag a 
aaarXy aataratad aoXutioa of VajSO^ oa apaolaaaa prariottaXy 
haatad to ahont 200^0, flU.a prorldaa aaXt thiokaaaa la tha 
ranga of 9 aa to 80 aa« 
ifti Mmffi9B m u n 
Tha hot eorroaioa atudlaa vara aamad oat la pra* 
••AM of ^^  1000^ 0« iM fxoviiig ftir* tlui 
•xiAatlim v«ni« v«r» of $ hmum AiowtKsii, 
fiw ooatoft ft2JLo|r« w^m in •IMoft liosl* «ad 
voii^td, v m thtm tt«iuif)ts^ to m Bltb» 
ffOM wivo vonttA fmnaoo ii«iiit«liitA kI tlio iotlroA 
toaporaturo* fho eofttoA v m oxlAisoA In 
esim»t of «jUr for 6 hmm»* tlio «iiA of tlio tlio 
l)oatf w m t«ktn out aSLoml^  fitom tho tomtm, eooloA Im • 
floAleimtor and voifliid* 
Hogphologloal. otttaioo 
iiot»13Loipp«ghyt 
f]lo oomdoA opooiflitiio vith aAiioroiit iroro 
ffioitatod u^ag Anxaito ao ttoX4 aotting mialtt* fHo aoimtoft 
•poeiaoaa v m atortAoA with IQO> ?20 and €00 SSvAa 810 
yoopootlVoly, u«la« Kavoawao o U aa Stapping 
UfulA lio arolA ilaooXatlon of aoa»1»la laorcaalo eoi^oiiaia 
i a tha a«aaa. flM aoaatai opaoiao&a vova than poliahtd aa 
a aator Arlvaa dlaa folliihav uoiaf aatatntiallr Alffavoa-I 
fvaioa of ilMoad paato (a«c* 50 6 |ii ajoA I /a)« flia 
paUilioA apaolaoaa wora v a s M vit l i alatliaX aad f iaaUy 
dafvoaaod with OOX^ * flia y o U a M opaaiaMia wara o t a M la 
a •olntloa of Bj^j* OXyaoralt aIZOA i a tKa 
ratio af fs1t2t2f faopaatlTaly, and azoalatd aadar a £olta 
flMit»gzttpliie M^mtwm* t ^ foirtioiui t f 
»tmmim MU^tmmMlmf^mm imii 
fi3» m»3Pi9m mi^holsgf (toptgm^lir) tlui wiaI** mA 
thtt v M t to l l t t mtliit m 
CHad«l S4«I0) # tlt« vlt l i aoSLJioi^al 
•amli^oii Mam ttMrng n imgi^t i * 
aiffgaotioii ggMOyait 
I'lmjr diffx»&eti<m pftltt^ysff dt 
<>c»ir3mli«d aja^f • irtsm olitiMliifti usliii « tmmtm^ 
f&U* U f l i tlw 4iff*«itiit 0Qiiiilittt«fit« id«iilifi«A 
in of eofi^ad allof« ^ di f fymtt i^ 
G2 
li,ifi V 11 III 
fim 0Mmttmt i fhmnwr ^t <iiii*Mict«is«e) 
msA 52t (sinuiitleei) Mtt*!* •o^tai with mawim loMniiit* 
lA^SO^ ^ttt •tii&i«A ftt 800 KBl tOOO^ O. fflM» hmrt 
1»««ii i»«rri«6 out in m eiunrMif of a i r for 6 iioiuf** 
At a00^« thoro i i «ii iaovoMo in voiglit gtdM f^also* 
vlt l i isoftaoiiic Mioiiiit* of Aopooltoa t l U ft mmdmm io 
oftor viiioH thoro io • A«OZ«MIO i n voitflit 
vit l i Iteniuir l i imaso l a mil% Aopo«l«ioii« fho mmal-
tl»«a ottol* AZSZ»5ai attftlBi wmximm v t i ^ t gain ifi pro* 
•OAOO of 4*0 nf/tm t ^ h s f aAAitioft l a tlio 
oaoiiiit of 9«2804 Ao^oltoA thoro io * ^hftvp dooroaao i n 
voii^t iroSAoOf tho oorroopoaAing irftluo for tho itmooftoi«> 
tisoa olool, A28l»905 10 9*9 m^/m? Vm^ dO^ * Oa forthor 
iatvoaoiaf aaoaat of Si^SO^ 11 ohoiro oU^fhli Aootoooo ia 
iroii^t COia* fotol voiglil gala oHoorvoft in oaoo of 309 
io tlma tliat fotiaa ia tho oaoo of 921 Cfigtiro 2.t)* 
At lOOO^C, aaooaaitisoA otooX~909 oliovo hli^or voiglKl 
gala tlioa ooaoltlooA otool«921 ayto 9#9 mg/m^ ^ 
oxoooAiag tkia oaouat of tho oa2.tt tho ooaaltiaoA otool^921 
tbQWB hiih«r voifM folaa, VaUko tho bohavioar ohoim at 
800^ C» thooo otoola ohov ooatiaooaa iaoroaao l a volght gala 
G3 
With tik* anooiit of VagSO^ AvptBifcA. Xt apptm thttl taoiiil 
of salt Aopooitod wbA woi^it g«l» (oy oxiftatioii vftto) tarn m 
rtlmfioAohi? i^ t 1000^ 0 la M h ewiof 
2*2*2 Moypliologloal 
figttx* i^mi tilt optical mltmsrmph of « 
eoAtoi otool-^Ol* oaciaista 800^ 0 in aisf for 6 tlio 
iimor ooftloo Helmr in ohvoaiuft euXfiAo witli if^ii ool** 
fido inoittoioBOt aai tho outoif oosXoo oo»tfti» elufo«ii»» i^oa 
and aiokoJl oaddoo* o.g. CVgO^ * ^ ^ Slioiro i s 
ifvidonoo of iatoraaX «i3fidatio» «Bd ehvoai^ •»«»• to px^ 
foroatiaU^ atafidiaoA, imo to oacteaoiipa oalfidatioa tho 
aatviz appoaifo to bo tlio paart of tlio ooaioa, 
figiuro 2.4 ^lovo tho aiorograph of a ovoaa oootioa of 
la^sa^ ooatod otooX oxidiaod at lOOO^ C ia air for 6 tioam. 
Poyoaa ouXfido layora of (7o«0r)8j^ with laoluaioaa of tfiS 
( i ^ to ) fom iaaor aoaloa* vlioroao tl&o oatovnoot aoalta em^ 
toia f j ^ y ia a dopXotioa of oteroaiaa aloag tlio 
graiaboaadayiot aaft tho poaotratioa of tbo aoltta aalt ia 
guito ovidoat« yigaroa 2,9a Ik % ohov aorplielosiool dotaila 
of tho aeaXoa aad tlio oabatrato of atool«303t eorrodod ia 
proooaoo of VajSO^ 1000^ 0* Proaoaoa af aalfidoa ia tlio 
iaaor aoaloo «ad poroaa tlikiok o3dLdoa aa oator ooaloa ia 
G4 
Hitll P«ftttx«tt9]l t f tilt ttlOBf til* 
ilticHLi 
ft0am 2*6 «lioir« opti«mX AI«»»ifmpli •f » «VOM 
tion of 521 Bttt^ L eo«l«ft vith VagSO^  •ol eadiiscA ftt 1000^ 0 
for $ hour* Itt fli« m p0f*ou»t imw Mai** 
Mtitftia tcftl** 
Tim of oxidts of Or oaA Hi with fo^S ^ ^^ 
outoVBOiit rogiott* At tbo aUor/oeiilo iftt«rf««o tho alloy 
i« fyagaioiitod duo to tho p«iiotx«tioft of tho aoltoa oalt 
tho g3Niijiboti»A«xlo«* fho aiorogvw]^  fliovo tht ptm^  
Miioo of itit«»&«l Mtlfido pftTtiolos ia tlio m«tyix» 
fho m pioturo of OYOOS oootion of •tool»52f oootoA 
idtik 9*2^4 ^ oxiaisoA at 1000^ 0 for € lumro* npirt 2•7a 
ghoiia tlio Aotallo of tlio otfttoturo of ooaloa at lovor mc&i«» 
fioatloa» vUllo tho ftgm 2*7% oliovo tho dotaila of th* 
outor roiloa of tli* aoalo at hxglmw Kagaifioatioa* flio 
iafonatioa dolirorod fr^m aai ataAioa rogaardiag tlia aorplio* 
lofjr of tlio aoaloa la ooaaiatoat vitli that am-vod froa 
oytioal BotaUography* 
Fiiiiros2,8a aad ahov oloarljr tho ovmoldiai of tho 




fh« M i^ ^Mmtton sftull^s out 
OS lilf»i ga«t«iiitio iMXm: 303 wiA ctais 
ftttMk i n of V^ gSO^ w^eSmg m eouroo of 
« volsllirolir lOiovl vim of 6 lioii»i« kt 800^0» 90S 
32! irloolo Mlicnt inoyoaoiiii might gmlam wttk imwpoaAng 
•alt ooaofa%x«tioii t i l l m mmxiMm io voaolioA in -^o oadMioa 
oorroo* flilo io foXXovoA ^ aoovoatinc voiilit vlt l i 
iiiovouiiag oaxt topooitim* Tiio oxlAatioii vatoo of 303 mm 
hifhoy than tlioM of 921 atooX* 
At BOO'^Qi ^ ^ Os'lgOj ^llK fomA 
on atoola aid uadoygo foXlovl&g tys^ os of roaotiont* 
la i t iaXlr a oitlfiaatioiBi iroaotiosa im favoiufoi* 
I CFjOj • SVa^ SO^ Oygflg • !®a20 • ^Oj 
Vith tlio ooamartioa of MlfaiTt tlio osargon aet i f i t r iaeraaaaa 
aad «osfoftoi iato oluroaata, 
I I OfjOj • aia^O • 30 — ^ 
tHo IX i t tkonoAfMdoalljr favoaioA aai Or^ Oy i a mOlleoljr 
to bo M apooioa l a tlioao oivoiuiataaooaf 
la^OvO^ AioaolToa la tHo aolt aa4 Aao to lov aotlTlty 
al aolt/aalt lal 
tlM aalt/faa latorfaoo, 
of 0^* l toyfaoo* lo voproolpltatoA aa Or^ ^^ at 
G6 
f«0 m€ l iO foYMft Attvlst tlui o3el4*ti0A wlm 
XXX fOO • MOjSO^ • — ^ f 0 8 4- • 
Vf 
• liO ^ Ha2B04 * 
f t 
m 2FoO • ySiOg • 
k% lovti* tttiptmtur* (800^0) nm X to TZX 
onl^ r to • xlBilt«& •xloat and one* • eoa^ftot oxtto 
Xtyor tom^ "bmmth ttm tho oziAftiion 
vfttM f a l l gmoiOlir asA & pvotoetlirt 
At Mghtr tMiporstms (1000^0) tti« m o aooHiiiiiK 
m n 1)0 follovoA agfroMlYfiiooo of tho aolt Isoipomioo 
vlth in^oaotog salt iopoalttoa* I n tlioM olmaotiuieoo 
thmv 10 ooatlmiiiig imoroMo In oomctom voto with 
iac aooimto of salt AoposltioB, XA oAiitiOtt* tlio foXlovittf 
Yo«otlo»o ttoj 03.00 naAoiTfO isvoliriBg dii^oet oofttoot of tlio 
i l loy with UtttiiiMi ooiti 
6 7 
f i l l 40* • JfdjiBO^Cl) —^Ol^gOj • JfsgO • Cr^tj • 
3PC Ot • V«gO • 50 > Mm^ OgO^  
X 4f * SajS^^ yte 2ft0 • fftj^to^ 
•aA r«0 t«20«) ftt MXt/iklr i]it«rfM«* 
ASSZ»32I •tMSl oxiiisft* « l m^h ftMt^t 
vm%0 mm AI8X«*909 ftt fOOO^ O im of iP*3Atlir«lr i«rf« 
•sooaA AwwitldA* im« to irapta oxia^tioft at t ids 
tiHiporfttimi tt ehMlvn t«p3.«t«A soa* i t in tlw 
afttvix fiC fiow to ^ ftttAoM lif emltitii 
xi n o 4- l i jso^ fiOg • ir«2® • « • oo 
f iOj pyo«ouA»29r amoatimtoA at tlia aUof/oxlit iatavfaaa 
osr l a tlia Mtti^x aa iiapari^ao* Ralaaaa af CO aa* 
Va^ O v l U yaaaxt im a t i l i larthar aalumawant of eorvaaiaa 
iwtaa. 
Vila fa-»0f<-li«0«a aapaviafaaai Aiafvaaa « l 1000 aaA 
t200K (Fie* 4.20 aaA 4*21) iaAiaata taa fvaaanaa af tha 
apaaiaa iiia.ak lumra liaaa atifmlAtaA am tka %aaia of aasnraaiaa 
axpaiiaaaiaf aptiaaX KataUafimfky^ aaA Aiff^aatiaa 
68 
•attlyadi* Wigam «liov« m sohMiKtle fpvumktmtisn of 
th« ozldstioa of imttoiiitie vtooXs i s proMtie* of tia^SO .^ 
hot ooiTovloB of ix»oti»l»iuM iillojr* tf^ttooA 
ffao pi^ MOBOO of v i i^Mi r onlittiiots tb« oxidation irato* 
of ii*oii~)>atod aXXojrOf tliooo r^ mCLtm art not aiffov«»t from 
tlioio olytAinoa in tii« proooat vtudloo, fr^fowd ma irtiittlo^ 
•tttdioa tho oxlAatiott Whairloiur of ^upoala foming ifon-
aXlojrn at 900^ 0 oaa attvitnxtod tii« fomatloa of aoa* 
fidoa iti tlio aXXojr aabatrat* and maehaaioal failura of 
aoaX«a to tlia onhanoad oxidation* Inataad of Ha^ OfO^ (vinoii 
la a ooiBBOn pi^uot during Itot eoxroiion of SagSQ^^ooatad 
oliroaia foineaiag Ifi*^  aad Oo«>%aaad aSJ^yya), aaXt/aoala f^ae* 
tiona prooaad with th« fomation of aoditm-iron oxidta* In 
anothar atndy^^ tha fomation of HaCxO^ *^) ^^  taaparatnyaa 
1»aIov 750^6 vaa foaad raaponaibla for tha anhanoad oxidation 
rataa of I SC r^ I i nnaanaitiaad ataaXa i^araaa at lii«har taa-
paraturaa (alftora 750^0), tha foraation of Hara02 along ifith 
ira0r02 VajOrO^ anhaneaa oxidation rataa of tha mlloy&, 
fha aanaitiaad ataala haira aonparatlTaijr lovar oxidation 
rataa. 
G9 
ir i n 1 ff ff g 8 
f • V* f • *BB««NMIL C«mi ioa i n B o U m waA QM 
fnfl^ifiesS 9«v t9*k (1971) # 
2* tr* StjrMt^ OadAaUos of H«t»l«» Ip I6t Cmo)« 
3* Btaavr «aa OomiidH 8dl«t iSit 985 (1980). 
4« T* OI»iil»» X* fii]itiiaitS S* Ihton* m 
tmpiKtmtvcn Oomti#a X«fmXc aaA 
m* VuH f* 327 (loir. 1982) * 
5* ti* t# R. fwmtfoM «ad D* t* Cos^itott i^* 
509 (i980). 
If. XiOMtt, S« AlBi«« A. HttUk, 0li •Bi«}i 
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FIG 2 2 
CAPflQgS OF MBMlAQftaigBfi 
figm 2*9 PhoteBlcrofraplis «f AX8Z»?07 eo»t«d 
vith oxl«lSMii ftt 800^ 0 fox* € 
(400X) 
fig* 2*4 Photo»ioro«r»p2t« of AISl-509 ct**! 
vith oxiAixsa «« lOOO^ C for € 
hour** 
(400x) 
fig* ft l») BemoBlng •loetroti miorogr&ph of 
•tool oootod v i th 9a2S0| toid ozidisoi at 
lOOO^ Ci for 6 hooro* 
(ft* tfOx h* lOOOx) 
fig* 2*6 Photomiorogrsph of AZSZ«>921 otool ooatoA 
vith Vo^ SO^ OBA oxiAieod ftt 1000^ 0 for $ 
houro* 
(400*) 
fig* 2*7(ft* h) Sooimiag olootroa »iorograph of AI8I-321 
•tool oofttoA vith ^ oxlAisoA ftt 
lOOO^ C for 6 houro* 
(ft* 55* 1* 590*) 
fig* 2*8(ft ft h) Softaniiig olootroa aiorogn^li of AZSI»321 
•tool oofttoa vith •xlAisoA at 
lOOO^ C for 6 hour** 
(ft* too* %* 520*) 
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Fe203 
X » X ' X » X » X » X / X 0 0 0 0 0 0 
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I x g t H I K B y y i , ^ 
i«X<etloa of >l loy 
AX8I 305 mA w«r« oHom for tb« hot ooirosioa 
•tudloa in of ooao tr«a»ltion n«t«X oaxt* or thoir 
Bixturos ifltli !rtt2^4* nmintX eonpovitiona of tlio 
ctoolJi tiro giYoa in tbo tabXo 2.U 
ygtpftrmtioit of tho opooiatao 
Sptoiatao of 1,5 X O.S oo x 0»1 m fiso «*r« ou% 
from fh« shoots of th* stools sad saaofdod st 900^ 0 for 4 
liours* Aaaoalod spooimoas voro tlioa ahradod soqaoatiaXljr 
irith 180, 320 sad 600 g i^o SiO pspors. f)is spooimeas voro 
irashod with «stor aad aloohol aad thoa dogroasod with CCX^ * 
Coatiag of spooiaoas with salts aad miaetaros 
Sataratod solutloas of HISO^* OoSO^  aad Or^lSO^)^ 
woro proparod aad poll shod spooiaoas wsro aaiforalsr eoatod 
with warjrliig thlolcaoss of thoso salts spraylag tsdhalqao. 
Othor poll shod spoolaoas woro sla l lsr ly ooatod with wararlag 
thlokaoss of *** ^^ * 
0r2(80^)^ alztarss ooatalaiag !t2 nolar ratio of tho salts. 
Hot oorrosloa stadlos woro oarrlod out at 800 sad 
tOOO^ C la a oarroat of air* fho oxldatloa mas woro usasUj 
of 6 hoars daratloa. 
12 
flw sptolatA* k»pt in slXlea homt» 
Th^n tii«M bout* vrw trmntt^rr^ to m tialralMr 
fttroao* aMlatftiRttf mt thm tMptvftturt moA oxldistA 
in m Ottmst of air tor 6 liour*. At th* onA of %ho wim, 
th* hom%m woro taktti mt^ eooloA in tli« d«sioeiitoi' mA 
5 X-y^r aiffgttctloa 
fh« diff^otloa patt«ni« ir«t« obt«iii«A u»i»s 
a diffxmeloa«t*r fatol* y^i l in ts tho Attfownt 
eoii»tlttt«At(i iAtiitlfi«a la me^lo* of tho oorro&oA laiojrs 
q^tlfttl wtKlloggmpliyi 
•pteistaa movo atmuittA ttaiag Ai^ldit« as a 
eo3A avttiof rasitt* fha ffiauntaA 0paeia#iia vara a%r«daA with 
tSOf 320 aai 600 tiroAo BIG papara, r«apaotivaljr» uaing Kam« 
atna a i l aa a lappiaf liqulA ta avaid disaoXution of aoli&bla 
laofsaBlo aoapottBda praaant la tha a«ala« fha aaaatad 
apaaiaaaa varo thta poliahad oa a aatar drlvaa diao poliahar 
uf ia i aa^«BtiaXl7 diffovoat gradaa of dimoad paata (90 m, 
6 a and t a) • fha pollahad apociaoaa aaxa vaahad with aloa-
hal aad dHad i a hot a i r hlowar» aad f i a a U j dagraaood with 
fhtaa apoaiaaao wava thaa atahod aad axaainad aadar 
a Iiiata jphotaaatallaxiioal Miaroaeopa* Part of aiaxoatrao-
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gMng iflvtvtt^ wm 
scanaigg il»<tyoB Kiewe^py (8»t>t^ 
wartme* m^rph&loggf pf soaXts moA mtvLx 
VM stnAl** ^ iisiiic m Sttamlng BUotvoii mtretoop* (HoA^X 
S4*I0) * fh» spwelMiif v w eoftt^ A vith eolioiattl sUv t r 
•ttultldii t«lela€ soMmias Aiemg9iipli«« 
Bl«Oi«&tal Alstrilmtloii ultMn tbt toftl* aaA afttnx 
atttimiiiM ftott HDAI Vy o^ala in i TU ^omtiMtrntton pro* 
fiXts tt«iag a S4-10 ll«otroa miorosoop*. 
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I M ff ? i I g 
gol f tmrt f fa •tu44tt 
Hi«> «t««lAt "Vis* AZ8Z 721 luaA 509 •HuditA in tli« 
tOM traziKttioik a t t« l matv* 0d8O^  dr 
01^2(^4)5 tb«i» oixtuvwa Hi til Ht^ SO y^ 800 aaA 1000^ 0 
for 6 iumva* 
( f i j w 
At aoo^ 9190^  «9at«d MwplM ffhov i n wiight 
lOM cm ittov«Mifii tli« mmm% of salt ooattag« flio rato of 
irol^t loaf la hlgkiar i » tlia eaaa of ataal 921 than 309. Xm 
piaaaaoa of aalt alxtupao of ^isO^, atoaX 909 and 
92t ihev a ataap laoraaaa l a wali^t looaaa upto 9«0 and 7*9 
mft/m^ of tha alxluvat xaapaetlvaly. f U a ia foUoirad j^r a 
daovaaaa In valflit lota iraluoa on HurHiar Ineyaaoa 1» tha 
•alt dapoaltlon. At a aalt dapaaltloA of a%out 10«9 mg/m? 
botli tlka atoala ahow alalauB walfiit loaaaa* 
At <000*0* tliara la a rapid Inoraaaa In v a l ^ t <ala 
vlth l&oraailiii aalt/alxtttra ooaaoatratloB vlioii tha mX%/ 
alxtura dapoaltod la In tha raaga of ^ f o mg/m .^ On 
thar laoraaalng tha aaoaat of aAt/hlxtara tho valght gala 
daeraaaaa* Valfht gala thova tha aaaaltlaod ataaX*921 
la hlfhar than tha aaooaaltlaad ataal*909* 
7 5 
gga<«>4?3 
At 600®C ^ ^ tlw iiluiv iiiert«M i n ir«i«!it 1«M 
vltH iii«T«»«iaf tbt of •alt/iaxtiii« d«poadlt«a. t«i«lit 
]ii8h9r in tJm vw^mf of •ixtuf* than im tht 
At f000^0 in th* «f l ea l l mmmt of alztur« 
Cnpto 6 mg/n?) both tli« tihow a sttvp IsevtMit in th« 
v«i«lit gem* On fartimit in0r9m9isi§ tht mmmt of nlx^turt a 
tfhtrp aoer«R«« in might ««iii ham Uva oba«rr«A« But i n th« 
of ftXmm tluioo ot«o3.« ihov tu i t t oppooito 
^h«riotiir* irpto ag/ost of oooting • Aoovoooo in volght 
gain liiio 1M0II fonadt utiilo on twrtihaw inow^Mt^i tho wnomit 
of mXt* voigbt gala IHOIPOMIOO. tn tht pvoaanoo of oalt mm 
va i l mm aixtiwot aaaaitlaad atoaX ahov hi^^v waight 
gain tban tha imaaaaitisaA atael 303* 
Co8Q^  (figiigaa 5»9»5*t2>t 
At 800^0 botli tha ataaXa ahov iaoipaaaa in tha vaight 
Xoaa with iaoraaalBg tha aaouat of aa l t/nixtm Aapoaitai* 
At lOOO c^ osdlftatloa hahaviom* ahoim tgr hoth tha ataaXa la 
a l a i l a r to that fouaA i a tha praaaaoa of aaA 
aaXt oad thalr aixtufaa mth ^^ ^ praaaaea of 
a a a n atioiAnt of aalt/alxtura (S-6 mg/tm )^ thava l a a ataap 
laoiraaiia la valght gala* niiila oa furtlM»r laoxwaalag tha 
aaouxt of aalt/alxtiira valght gala daaraaaaa. 
vu 
fimm iPrnwaXtm of 0xia»%lo« atoAl^t of stMl^^ai «Bi 
903 i » tim piWMBe* of liiO^t OM^ aad Or^ CSO )^^  aiitf tl itly 
miw^vofB vitk ^ C<tii»nai.««A foXlovai 
( i ) At 800^ 0» Hoth v«li»Kl Xo»t vliKIt 
viHi iaoptMliii th« aaoasl of m l t or 
Mixtusro dopoiitoA* 
( i i ) At f 000^0, in ^ f^itonet Of a ioU «Boanl of •ftX'l 
ot Riitttvo (tt^to ^ otooXo tfHow n s^tlA inoroatt 
in On furtlior inorouKlsii tlio oonootttfm* 
tioa of Mat or ialactiiro a iliarp doeroMO la wolglit gsiti 
hft* iMMi 
<m) At lOOO^ C moit isod stool OHO* Hlglioir voiglit go&n 
ttMa tho miooiioltlaod otooX. 
9*2.2 I^roy onolyolo 
fo^lo 3.1 Uoto ^ o oonotitufttto idwitiflod in tho 
oooloo of 903 onA otoolo oxtdisoA la prooonoo of 
V180 *^ O08O4 or tli«ir alxturoo vlth Vi^ dO^ »t 600 oai tOOO^ C 
for € liouro* 
3#2«9 BorphoXogloil otodloo 
Figaro 9*13 OIMVO oa optiool alorograpli of orooo 
oootloa of tlio •tooI'-321 oootod mtk a alxtiaro of ff02^4 
II8O4 moA ozldlsoi »t lOOO^ C for « houro* Ylio laaor Xoyor 
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vhitix l « ^omgmat toataliui th9 slxtus^ t f Crj^ t^ 
moA M with tnelMMionB of toa* 118 or Xier2S4 («iiit«) 
fli« aiddl* Xrnfr which i t porous eonotitutoc « 
AnpXox atMOo of FoO wift ViO, Ihenm vovmm ooa^ o 
i s m fonuitiott of oatonoti OOAIO with tho 
iaoiuoiofis of M O (vldto) aoA is^f} • AXOBC tho 
gndotKmnAarioo tho moltoa salt tmm ponotrstod eauoiiig 
aoiitatieii of tho nfttviiE* 
Fiisoro 5.14 ohovo m photosioiKigmfti of ft oroos ooo** 
tlon of otoo3L«-305f ooatoA with VifiO^ and oxiAlsoA ftt tOOO^ O 
for 6 houro. fho ooalo ooapnoos throo aietiaot lagrov«i tho 
iimoxnool loyor i ^oh i « oospftoft ooatoi&o FoO.Cr^^ 
(i^itioX) f tho siddlo loaro^ vhioh io poimo, EOBOTITATOS FoO 
and SiO, Tho oatoraoat layor id i i^ ia aoparatod froa tho 
iimor and aiddlo layoam, oo&taiaa To^^ irith inoiualofia of 
«10 (irfaito). 
Fipiroa 5*1$ oad 9.16 Show tho SSK aiofogvapha of 
VftgOO^ oViSO^  aixtuvo ooatod atooia 303 aad 521, yoapaotivolsr. 
Thoao atooXa haro booa oxidiaod at 1000^0 for 6 hoora. 
Ficiuro 9.17 ahova tho 8SI pioturo of oroaa aootiott of atool 
921 ooatod inth only 1180^ aad oxidiaod at 1000*^ 0* fhoao 
pioturoa ahov tho dotaila of tho oxido lajrora aad aro ia 
good afpooaoat with tho optioaX aiorogvapha. 
yignro 9.18 ahova tho SUf mlefgruph of aoo-
165 
tiOB «f wu»x 321, «0ftt«a Vitu a alztttiP* of 
Md oxlAiatd 800^0 for 6 hour** T h m Im « fozvatioa of 
• thitt t^sX* Jjiy^Af ««i iar eonpriMi of Cr^ C^ ^ 
pmtymtioii of tiui isolttn aaXt throagh tli« gx^a* 
botmAaolos m «fTia«iit from tho pletuyoi vtiieli might bo duo 
to otttootilo fonwtioii. 
shovo tht photoniorograpli of • 
••etioa of otool $21 > ooatod with Kft^^^'^oSO^ mixtoro ami 
oxlAiaod ftt 800^ 0 for 6 hmxrw* fho iimor oaddo layor eoii«» 
tain* OoO aaimlxod vltl i Cr^ O *^ and tha aixtar aoalaa art 
ral.atiT«2^ aaaaiTa and oontala 891 pletara of tha 
•oaXaa liaa ttaon aaom in tba figura 5*S0» 
Figura 9*21 olicma tlia photoaiorosraph of oroaa oao-^  
tion of ataal 521» ooatad vitH OoSO^  wiA oxidisad at 1000^ 0 
for 6 lioiira* fha iutar unaron aoalaa ooapriaa of OoO 
follovod hf atratifiod Xi^ara of FoO and Cr^ O *^ Tim cmtar 
loarar i t pradomisoatly onriehad in V^^y Pigura 5*22 wbmm 
tho dataila af tlia aoaloa* 
Figora ?»29 oliaira a oroao aaotioa of ^a ataaX 32U 
ooatad vith a aixtura of Va280 -^Co80^ ana oxidiaad at lOOa^ C 
for 6 houra* flia ianar Xayar of tba matilaararad aoaXa 
ooaatittttaa Or^S^t middXa layar oontaiiia a mMwt^ of faO 
and OoO and tha oatar layar oontaino ^^^ ^ ^ inelu-' 
•iona of 0r20^« fha daplation of ohroaiua froa tho aatrix 
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r twat t iA ttm Al»p«r«iott ot px>«oiplt«t«d 7*^0 
from 
Vigor* 5.24 «liov0 m photoaiemavi^l^ of eroee ••«tieii 
of otocl 303 eoAt^ ft v l th oxidiMA 
« t lOOO^C fo r € hoarf* Slio iitii*r o f aiiluaLfisroiroa 
•eolM oontoin Or^ S^ folXotr^A thlok l i^or of 000*0^20^ 
anA VoO«OoO. fUt oator latjrvrs eoatoia v i th 0r20^ 
fomiliic tlio ott%«mo«t fnsgo of ^li* toolo* 
Vigor* 3«29 phot^lovogvaph of otooX-
503 ooatoA with Cr2(SO^}3 oa^ oxidistd at lOOO^ C for 6 hooro, 
fbt inaor ooaloo eoatalii Or^ S^ v M ^ i s proaon't ot tiw «IJ.oy/ 
ooftio iiitorfaoo. fh* outtr ooaiao ••«» to ooii«aiii fo^O^ 
mtli OrjjO^ iaoXuaioBO. fho alloy ia fragnantoA and praatt»*> 
abiy B<»Mi of tlia aolfttr ralaaaad from tha diaaooiatioii of 
Or^ CsO )^^  haa raaotad vith aieleal to fom liquid HiS vliioli 
i a paaatratad iaaida th* alloy aatrix. ' Solidifiad 9i8 oaa 
ba o^aarvad at a fav aitaa i& tha aatrii* figara 3*26 lOiova 
tha sm aiarogn^li of tka aaalaa. 
Vigttra 3 .27 rapraaanta tha photgaiorograpli and figara 
3•St liiova tha am piottura of tha oroaa aaetioa of tha ataal 
32tf ooatad vith CrgCso^)^ asd haatad at 1000^ for 6 houra, 
fha iaaar aaalaa ooapriaa 0r28^/!fa0r28^ follovad hy thiokar 
layara of a aiittara of iroa aad ahraaitm oJcLdaa aad tha 
oatar layara of 7a20 *^ 
5.29 •hiomm Ismmf ttmo&lm of tlit 305 
eoftttA mith m aixttnf* of ^ 5 1000^ 0 tor 
6 boairo. Vitk «oop p^Mtrtttioa of «olt oXoag tho siwiii* 
iPOnniftHoOf th$ otimtifitta tiooXoo oontaim Or^S^ (fvo^) 
with iiio3xioloiio» fit* •iitoiBOot pormm 
profii»obly ooat^m W^^y sm micmmh Blm Obowo tho 
poaotftttioii of th« moXtoB ooXt oonoitif aionoXittioii of tho 
•otitx along th« grtlnhwmSimTiw in tlw otool 505i eoiitoA 
vit l i Vf^ SO^^OrgCSO )^^  n i x t m and ftt fOQO^ O for 
6 liottro (flg«(r# 5.50) • 
SaoiaBr Pippoyilott l*»>»y AmOylo 
flgaifo 5*51(»i 0 and A) sliovo oloo-
tjpoii i!sago« , OsXc^ c mA mz^ oo»o«!itmioii pioturoo 
of stool. 521 oootod irltli Or^ CSO )^^  o»A oxiaUod ^ 1000^ 0 
for 6 lioiaro* flio immr ooaXoo oro rolativoZr thiokor and 
oanoiiod in Or with oon»iA9fhX0 inoluoioao of ITo onft 
fbo outor ooa^ o^o mf riOh in with ainor iaol«aioaa of Cr« 
figart 5*52 ahova tha X«rair profilea of Gr add 
fa of Sa^ flO^^ CoSO^ miMtum ooatad atool> 52! t oxidiaaft a l 
1000% for 6 haura* tha limar aoalaa aaaa to ooslaln a 
Or^ -riOH thla l a foUowad li j fa aanoiiad tlkiek aea3.oa 
vlt l i inoXttaiona of Or. 
figora 5*55 aliova tha I-rajr profiXaa of 11« Or and 
fa of Or^ CSO )^^  ooatad ataaX 505, oxidiaad at 1000% for 
O A 0 1 
$ hmvm* imtmt m a U S ••«» t o e o n ^ v i M et Qit iritili 
iaelttdottt of %him tollmwA ^ fm m i ^ ^ M mtmv 
vtHh mlnop tneXuml^m of Or* 
f«B*VftIlSAl!lOA • M W tTOM t!l9 OXiafttiOB 
•tuAlvii mt on st**!* in pvtMnot of 'VAVfiat eoiw 
<»«iityfttiott» of ty«aalUoii »«taa mat*, 
tAlxtnrosi 
( i ) At eoo^oi 505 and 521 vliov iaeroMo in 
g«lii w l ^ iaoroMiiBf aaslaa i s 
XNiaOhod foll0ir«a bjr dooroAting voii^t gtlu idtli 
w»X% k% 1000^0 y lionvrort tim oxidiAtioa 
ooatisaoiitlar ItieiwMo vltli inof^Miiitg Ati^osltloii 
(Oliftsitoi^  XZ)« 
(11) 4t oofttta vit l i tvaasitloti a^tal luat or 
I to mixtvof vlt i i irti^ SO^ itiov mMif^ly^ hmmy wilglit losMii 
vit i i liii»P*a»liif oaXt Aopooitlom* fho looooo 
wiNuOly hi«li«v la otoelo oostoa with ottXt mixtuapoi thm 
ooAtod vt%h olQclo 
(111) At 1000^0, iMth otoolo oiiow icemiMliig oxiAntlon xmto 
vltk laoMaHiic oAlt (tvsaoltloa aot«l salt or tho aixturo) 
Aopoaltioa t i l l a aaalaa la raaohtA* tbla la follovaA iKjr 
iralght Xoaaoa oa fUrtl^r laoraaao la aalt dopoaltloa* 
At 800^0, tho aoatlanaft Xoaa la volfht vltli laortaa«> 
lac tvaaaltloa aotaX aaXt» via* Oi'2(80^)3f KISO^ anA 0o90^ 
o o 
A«po0itioa on tli* st**! oan ftttvite&t^a to th* fftot ttrnt 
imuir elummXtm oxiA« in i t i a l l y foni*^ o» the ftUoy 
M « i a in%««t and pt^lMiblj fto not y«Mit vith %h* 
of th« «ia.ffttMt aaft SOg •vttlTtA 
off if«aiilUii« ia v«igli« of 
dtoottpodtion of oalts fho tmXt/gM iatoiffoeo eaa 
4«««xll>oft M follovot 
(a) Cm.p. 760^ 0 aaA aooQtt». 
( I ) HISO^ — ^ J T I O # SO2 + 0 
Cl>) 0080^ ^oooapooitioa) 
<H) COSO^  CoO • SOg • fOg 
c^i^gCso^)^ (Pfol»al>lar o taU l t a t dOO^C) 
inx) orgdK)^)^ —-^orgOj • jsog ^ fog 
CoaalAoying tha oxiAatioa of ataala at 600^ 0 i a 
proataet of traaaitioa m t l aalt M Ba2804 aixtuy«a« 
la it ia l l j r tlia ataal haa a tiiia f i l a of 01*203 in i Mar bo 
W t molt aooaaaarilir aa axtamO. oxida layav of fox«oA 
i f Auviiif ooatinc of tlia aalt anffiaiaat oxysaa aotiTity 
la pToaaat at tha oxida/aalt iatarfaoa* flia 
thaimal ata%iUtar «ia<na at fOOO^ tfHova that 
owlupw Wm^O atabilitf ragioa at a l l iraluaa af JPf^ aaA 
thartfos^t aoat aaailjr fluxiklo* Oa tha othar haa^t 
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oirtrlaps mt tti« I t v t r Fg r»Xiemm (or liiih*^ ^ 
toVf only fluxi4 in « higia^ afXt (oovrt^poiift* 
Ing to t g ^ 59 flw voii^t l o m s i a 
eofttoA Aior lMi attfitoatoA to tuo foUovinc mmtlonmt 
tf ^ trn^m^iX) * («) 
At 600^0, th« HSgSO^ O^oSO^  oo»t«a atfol* ^lov higlior 
eo»ra«loa tli*a tho oorronpoikAiBS Sft^^^-Cr^CSO^)^ 
eofttoA otoolo dtio to til* fonmtioa of a low toaporaturt 
otttoetio (a.p* (»a2®>4-0oS0^ •<liiilH>»itai Alagvaa* 
3*34) • fl>« outoetio tlio protootiira 
obvoaia oxldo f i l a aaft tho aX^jr oxldiso* at a audli highoif 
oxidatioa ratoo* SialXavXy, oi^ i«nood oxidation ratoo of 
iragSO^ i^riaO^ ooatod otooa.* at 800^ 0 m tlio irt«u3.t of foma-
tioa of Imt toapmturo outtetio vhloli in )fo«i>oiuiil»l« for 
tho diaraptioa of otliorviso pvotootivo etooaia 
At 1000*01 itoola eoatod vitl i OrgCsO )^^  h w tho 
lovoot oxidatioa ratoo i n ooapoflooa to othor oaXta or oalt 
aixtiupoo, At «ir/ealt iatorfaoo tht doooapooitiott of 
0^2(90^)3 w i l l bo foUowod ^ i n sad at tia OJcido/Mlt 
iatorfooo doooapooitioa w i l l bo foXXovod Iqr TZ* 
8 5 
n OFjC80^)5 — ^ C r g f i j • eOg 
O»]iv«veioa of iBto ^ ^ iaei^Mt th« 
irity of at tho oxid«/»alt iatorfae* x^natlnf l a tho 
emmwalon of Or^ S^ Into oaft f« Into fiO» tlM miloMo 
of im l f^ wny ooatfilrato toworAo ftirthov Mafldotioa aaldiMi 
OVg'^ j ooftloo Bioro ipfotoetlYo. Bovovovf i^aetlon XX oooao 
to pi^eood oalr to » lialtoA oxtoat inA aroaotioa XXX ! • 
lilioJ^ to l»o proAoainaat tliroui^boat tho oxiaatioa. fhi» io 
ihomi by roXativol^ Xoiroi^  oxidatioa vatoo «ad tlio proooaoo 
of rolatlYoly ooa^oot moA oAhovod oluroaia ooaXoo. 
At tlio otoeXo h«ro 
iBndi oxidatiOB ratoo thm olthor or 
otooX. Xaitialljr roaotloa XXX aal VXX v i U 
pvo^oA at tha air/aalt iatovfaoo, 
?XX ^ n Ha^ o I02 
aaA vaaotioa tX at tlia aalt/oxiAo iatorfaoa. Xa tha pvopm^ 
gatioa at ago» t&aro v i l l bo a aaffioioat aotmty of aalfur 
to fox» 9o8 aai Orgf^* 91m fomatioa of aoXfiAoa wilX 
roault l a a iooroaaa l a aoXfar aotlirlty aaa eoaaa^aantXar am 
laoToaao la oxjcoa aotMtjr* Tlia laoroaalag oxr«oa aotlvltsr 
at ti&a oxiao/aalt latoi^aoo vaauXta la tha oxl4atloa of aoa« 
of tha auXfliaa aai attlfur thna roXaaaaA la arallabla for 
latomaX aalflAatloa. M/ct^Oj foma* aa a yaatat of 
86 
03dLA«tl0& of itolfid* ^ottlA fXux vi^h a«it to fow 
VAj'oOg Olid nm^'^tOj^/Mm^ev^O^, 
mi Cr^O^ • BsgO lOg —» 2Haj^»04 
X »to • nm^o — ^ nikaFtOg 
flM rottotioiis m ttwraodjmaEiieAUy and 
\ U l M ^ to eoBtimio t i l l tlio otttlf* Sa^p osdiauotoA* At Mlt/«|jf i&t«vf«oo ••rr Xov «iidi in 
ifftgCirOi^  «iiA Ba^ CvO^ vouM diMoei*to to 3Mipreoipitat« m 
At lOOO^ C, 0o80^«eo»tod otoolA tihow mxtik hlgtm 
oxldatlott Vfttoo than lAgSO^ ^^ ^^ oatod otools. Co80^  to 
doooa^oso in tbo foXloi^ng mmmmw «t tho ozldo/MCLt tntox^ 
faoo* 
XIX — — . Co8 • 2 Og 
OoS fomod »t tho oxido/oaXt intorfaeo soar uadorgo folloiiiag 
MMtioiui vhieh ort tlioniodTiuwioallar foaoiiaot 
X I I I Cos • CrgOj —— 3CoO • Cr^Sj 
oxldo/Mklt iBto:rfftoo 
XI? Oo8 • FoO — CoO • yoS 
8 7 
m C08 • 2O2 > ooso^ mttyfM* 
10 Cos liM 1}««i In tli« sealAA aaA tlio obMWoA 
sovphoXoir i « ooBfitftoiil v l th til* ftboro rtiietioiui, 
tn pvmnom of ft aizturo of 1000^01 
tho foaeliloiui XXZ to XfS avo UkoJir to go alons vitl i Z?t • 
•ai TXXX to XI oaa tilt outootio (0o80^«4lft2^4) 
to Any laportoftt afolo* flio v M l r ^ i l y loiroif voight 
goiiio in Vft^ SO^ O^oSO^  oofttoA ollofo m px l^Mtbijr tho offoot 
of voAOtioiii r r (HOA ? vliioli pvooooa inth th* oTolutioa of 
SO2 gM* 
oorrooloa liolurrloor of JTiSO^^^atod ototlo io 
•ioilKr to th«t of OoSO^^oootod otooXo at 1000^0. At tho 
oilAo/ooXt ifitorfooo ViSO^ doooapoooo em, 
m t iiao^ — — ^ l i s • 2 0^  
l i s fomod il l XfZZ ooouanlAtoo toonomtli tho ooolo oad 
mogr undoit'go foUovliig roootlotti 
M N 51118 • OFGOJ — ^ 5 W 0 • C R ^ ^ 
f h t v 10 sloo o pooolbllltir of poaotrfttioa of 118 tlupough 
oxldo ootlo and Intoraottng vltl i V l l a tho sahotvato to 
fom 3.0V BoXtlng iri«4rit oatootlo, Vboa tlio 8«>aotlipit3r at 
88 
til* siat/osift* iAf«vf«e« i s miffi0lttitl3r dut ttui 
fomstioa of stamost mlfid** oseldiscd to ffiO and 
Oipj^ ^ tnd anlfttr tlmi rolossod pfoduooo ixk%%wtmX wafidation, 
•• i&toTOAX snifido pwrtieXoo vlth feimi 
i n th# astUx, fho ViSO^ • Sa^ SK)^  eo«$od oXoo flum 
msimM^ ooxToiioii rato» whilo eoapsriiiig ifltli tlio ooxroi^ 
poadiiif flit fofmatioii of 8iS tbo 
oxIdo/oftXt iiitoiffooo and ITi^ls oiitoetici io again iftopoBoll^lo 
for aggyosoivonoao of tho sixttiFo. flio sXii^tlar 3.oiror oi l* 
datiOB miitoo of tho aoatod »t*o3.o avo potliaps 
duo to tho o:qmlalofi of 8O2 during tho fluxiag of Cr^ O^ and 
FoO (rtaotiono IV and T)« 
Only' a l is i tod nusbor of rofof^seoe^' aro araila^io 
Oft tho iafiutueo of t i^o i t lou motal aaito oa tho 
iudueod hot ooffroaioA of irofi*>1»a8o allo^ro* A fov otudioo^"^ 
liavo liooa uadoirtoltoft to iixvoatigato alkal i auXfato * ro2(S04)3 
iaduood Iiot ooinroaioB of ivou^liaao allosra. 
flio proaoat atudioa isdioato that tmiait loi i sotal 
aalt dooa sot aiinifloaBtlir iiifXuoiioo tlio ooxToaion vatoa 
of iroa»%aao alloya at toaporaturoa upto BOO^ O, tMa i s 
iMioaaao tho traaaitioa aotaX aalt eoating doooapoaoo into 
yoopootiTO ozido(a) vltlwut diatux^iag tho ovicisal aoiplio* 
Xogr of tbo oxido aoaloa. Xa proaoaoo of VagflO^^traaaitiQtt 
aotal auXfato aizturo at 800^01 tlio liifhoiP oonroaiou iratoa 
89 
•f liSO^ meA ftr* ftttvllnittd to thm foxMfttloa of law 
•ut««tio» vith ^ ^ th* ottMmit* 
mar m%i,m at till* tmip«ipfttixr«» 
At 1000^0» tm«l t iof t Mklts %h»i» sis-* 
t«f«« ifltk tii2^4 P^^od •tt^vtantlAl liot odvroslcai i^ttaok* 
8iiliid»tidtt waA til* ^ftslo flnsiiif mf tn* m»im fcatui^t of 
li»t f)i« 3Lov«v in 
of nixtuxwit luwrt ftttifibiit«d to tlM •xpnlaioii of 8O2/O2 
Auvisi fomfttioa of OtO *^ taA 
fi^oi*** («f 3*36 («• h) tfliov tolitiuitio 
ditt^raoui laAiOfttiog tlio of siXlora in 
pyoMzieo of tfttnoitloA a«t«a. tulfa^oo ima tholr 
vitli Hft^ S^ ^ 800 tm& f000^0« i^ oiq^ootiYoa^* 
9 9 
i t g y i R j i r j i j 
U 1* M v i v v Alii X* 21'iiia» BUM* 
IiiOfi« Qhm^ (Bnc* 
2* A, aiia V* 90 (I960) 
5* Q* Cain maA V* I»I«>ftt As, Soe* Ingvt 
€0 « VA » 180 (1961)* 
4* A* tl« Mal i lc i S . Amew m t II« l i l w ^ , T t i^* Mhti^ 
wlomf o f tioiM •ofM«roi«3L v I m I j i i n o f i o n i c 
•ta%«*, EOWOSiOfl ( i n p1P«t0)« 
% A« MftUl^y II* ll« Aiiiiii m& 8« Alttt«A» e o m s i o i i o f 
fRiotoai t io o too l l a pvooonoo o f H02894 
t foaoi t io ik ttotoi Mklto't Xnst* o f ICotoJUi (msdoi* 
pttm«»tioii)» 
4* A* K* lt« A i i f i ooA 8 . Ahiioftt'Eot ooipvooloft Of 
m n l o A i t l o o too l im pvooonoo o f HiSO^ osA • 
MOTAUOFYAPLIJR ( I B PVOOO)» 
7* A. IT, ll«aillc ONA SIIXTOTT AIIMIA» *BOT OOMOLOA Of 
aUogro i a p roMso t of t m o i t i o f t »otc2, oiato*» 2 . 
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mnm m mn gy ^mt^tm nmn 
flg« 5«t PXots of ir«iglit ehftng* Moua^ of Ba^SO^/ 
RiSO^/^ft^SO^- i^^ ^ mlxtur* d«po«it«« AI8I»307 
ozidlfi«d »t eoo^ C for 6 hoiura, 
fie* 3t2 FXot0 of weight gain vor«a« fteotrnt of SftgSO^/ 
doposltod AI8X-303 
osldlsod At tOOO^ C foit $ hemrB, 
Fig* 3*5 FXot» of voiglit oliango ••reus miaouiit of Bft^ SO^/ 
dopooltod 
•tooX, oztdlsod at 800^ 0 for 6 hoars. 
3*4 PXots of voight gain r^rmB aaoimt of Ha^SO^/ 
SiSO^/Ha^^^-HiSO^ sixtura dapoaitad iasX»32t 
ataaX, oxidlsad at fOOO^ C for $ bonra. 
Fig* PXota of vaight oliaaga fvmm aaount of Mm^SO^/ 
0r2(8a }^^ /^a290^<*0r2(80 )^3 ttixtnra dapoaitad 
AX8Z.303 ataaX» oacidisad at 800^ 0 for 6 houra. 
f ig . fXota of vaight gain Taraaa aaoitnt of Vm^ WO^ / 
Cr2(80^)3/lla280^-Cr2(80^)^ sixtura dapoalta* 
AZ8X-503 ataaX, ozidlaad at tOOO^ O for $ haora. 
f i g . PXota af vaight ohanga Taraiia aaousl of «a2S0^/ 
0r2(80^}3/ta280^-0r2(S0^}3 «ixti>ra dapoaitad 
AX8X>321 ataaX* oxidiaad at 800^0 for € houra. 
fXott of weight gala Tarius m imt of SftgSO^/ 
80 )^ j/tragSO^-CFgC SO )^ ^  nlxturo d«po*lt9A 
AZ8X<-72I oxl«i««i At tOOO^ C for 6 hoort* 
t ic* 3 S Plota of voight oIiaBgo iroraas MtotiBt of 
HoSO^ /Sm S^O^ '-QoSQj^  aixtvuro dopooitod AX8Z-909 
•tool, oxidiaod at 600^ 0 for 6 howtrnm 
fig* Plot* of woigbt guin aiaount of Ha^SO^/ 
"^^vufo dos^osltod AZSZ-^O? 
ozidiaod m% tOOO^ C for € hours* 
Fig* 7.11 I*lot* of volght ohsngo vrmxw anoimt of Mt^ &Oj^ / 
nixturo doposited AZ8X»33f 
otool, 03cidis«d mt 800^ 0 for 6 hours. 
Fig. 5*12 Plots of vsight gsiii Tsrsas sooitat of Sa^f^^/ 
aixtiars dspositsd AZ8I-321 
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fig* ]?ho%omlcwogrmph ot at**^ eomt«A 
vlth ^ ^ ^ ^ ozlAistd 
fOOO^ C for 6 ho«ur«, 
(400*) 
? ig. 3«14 Photoaloft>graph of AI8X*903 vtooX eo«t#ft 
with mA oxiaisod ftt 1000^ 0 for € 
hm-n, 
(400x) 
Fi§* lb) Soaatiifig •a.ootroii nlemgfmph of AZSZ«>32f 
ctooX eo«to4 vitl i 
«ad 03ciais«d lit lOOO^ C for. 6 hours* 
(a. 47* b. 450*) 
Vig* 5*t6(a& 1») Seaimi&g olootroa aiorogrft^li of AXSX-509 
stool Gomtod vlth sixturo 
mad oxidisod at tOOO^ C for 6 hours» 
(a^ 90* 1800*) 
fig* 3.17(a * h) eoaanlag slootroa Klorograph of AI8X-521 
stool ooatod v i th V.i804 sad oxldissd at 
f 000^ 0 for 6 hours. 
(a* 50* 1000*) 
fig* 9*tS(a A b) SosDBlag olootron alorograph of AX8Z«32I 
stool ooatod with Ha280^*ll80^ aixturo sad 
o*ldlsod at 800*^ 0 for 6 hoars* 
(a* 85* h. 850*) 
fig* 3.19 PhotOBlevogrAph of AI8X->52t ooat«a 
vith oxidised ftt 
800^ 0 fox* 6 tieurs. 
(400*) 
5 « 2 0 ( f t * Seftnaing •iootfon aievogriM^li of JlZSX«>521 
•tool oofttod ifltti and 
oxidlsod mt 600^ 0 for 6 hours. 
(ft* 120X h. 820X) 
r i g . 3.2! fhotOBlorograpli of AIdI»32t stool oofttod 
with OoSO^  aaS oxidlsod «t 1000^ 0 for 6 
hours* 
(400X) 
Fig« 3*22(ft ft b) seanaitig olootron miorogrspli of AXSl-321 
stool oostod v i th OoSO^  and oxidisod at 
t000®C for 6 hours. 
(ft. 50x I000x> 
Fig* ?hoto«loro«rt^h of stool ooatod 
vlth Hs^ SO -^OoSO^ ttixturo s&d oxidisod st 
1000^ 0 for 6 hours* 
(400x) 
Fif* 5*24 Fhotoaiorogrsph of AISX-TOS stool oostod 
vlth oxidisod St 
1000*0 for i hours* 
(400X) 
fig* 7*25 PhotOBie«o«rftpli of AX8X<*503 at**! eoftt«A 
vitH oxidis«« ct 1000^ 0 for 
6 i&ouri. 
(400X) 
A h} s«ftimlJig ml^etmn mtmgiemph of AI8Z-505 
ooftttA vith ox id lM 
at lOOO^ C for 6 hour** 
(ft« 48x 800X) 
5*27 ?ho%osloiK>|Erftpb of «%9*1 eofttoft 
with CrgCSO )^^  aaft oxlAistd at 1000^ 0 foir 
6 lioiays* 
(400*> 
Fig* A Soantiisig oloetron of 
eoatoa with Cr^ CsO )^^  IUOJA ozidisod 
«t 1000^ 0 for 6 bowtm* 
(ft. taox 2000X) 
f lC. 3*29 PhotOMlerograph of ktnt»3Qj stool eootoA 
vltli ^ oxidisod 
»t 1000*^ 0 for 6 hour*. 
(400*) 
Wig* * b) aemmlng olootroii mievogrmph of AZ8Z«303 
•tool oootoa Vitli sixturo 
•nd oxidisoi »t 1000®C for 6 houro. 
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Fig. 7.51 IDAX of th9 9mX9 f«ni«« mi AZ8I-521 ooftM 
vltk GT^iSO^)^ moA at lOOO^ C for 6 hours. 
(«) Bloetrom imfo, (b) P ^ , (o) CrK » 
(i) » « 
9.32 IDM eomooBtratloa prof l i t • of AI8Z-521 eoAtoi 
iritH So^ SO^ ^ O08O4 a i x t m m i oxlAi«o« «« lOOO^ O 
for 6 hour** 
Pit* 9*55 IB&AX oo&eeatratloB profi loi of AZSZ*?09 otooS. 
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f f f 
J * Jf 11(1 MO (NiO /CoO ) or M2O3 ICr203) 
- - — V cr203+ FeO/Fe203 
Cr203 
F I G . 3 . 3 5 t a ) 
I I 
X X X X X X X X X ' EUTECTIC - - - - - - - ^ Cr203 WiTH FcO/Fe203 
[ i J i i l J L L J J i J I t l l l j l C o S 0 4 + N a 2 S 0 4 
N i S O ^ + N a 2 S 0 ^ or 
CoSO^ ^ 
Cr203 
F IG .3 3 5 U ) HOTCORROSION OF S T E E L A IS I-303or32 l 
COATED WITH ( a ) TRANSIT ION METAL SULFATE^S 
(b ) C0SO4+ Na2S04or N i S04 + Na2S04,AT 800 C 
u 
' '11' LL' —' jj '1" ii.' Li' 'li''. "x J , J, J V 
FeO+ NiO/CoO Cr^ Oj 
Cr^S-^ With NiS 
M S (in case of NiSO^) 
Cr^S^ < 'nternat sulfidation) 
Jto XO XoX oXoXoXoXo* oXc NiSO^ /CoSO^ /CrjlSO^  >3 Crp03+ Fen 
FiG. 3 . 3 6 ( a ) HOT CORROSION OF STEEL AISI 303 
AND A!S} 3Z! IN PRESENCE OFTRANSITION 
METAL SULFATES AT lOOO'^ C 
n 
S02 
—^ FeO +Cr203 + NiO / CoO 
Fes • Cr2S3C in case of Cr^tSO^)^^ 
N(S (in case of NiSO/,) 
MSOaCNISO/;/ 
Co SO^ / C r2(SO^)3 3 
FeO 
FIG 3 36 ( b ) HOT CORROSION OF STEEL AISI 303 
AND AISI 321 IN PRESENCE OF TRANSITION 
METAL SULFATES AND SODIUM SULFATE 
AT lOOO'C 
mim - IT 
BXOB F I M V & K M M OXXDATXOV B M T I O T M 
OF M C U S M W B ALIATS I I I PEBSBltOB Of VAGSO^ 
9 2 
l l ^ f l i i m i g A I r 
4*f*1 8»1l»etloii of t l f 
BSM mmmmp0.9X H^fWt iris*» Xii«oii«JU€00» 
mmX-400, B.f900, yiaoiUt^lOS wiA WltflmUlQOi 
iMi«a for Ikot oomsloii otai it* in piroMnot of 
Vft^ SO *^ ^ ttoaimtai ooKpooltioii of thi§ glTott I a 
fm\tU 4*1 f 
4*U2 gy»g»y»tioti of l^o 
EoetasfttlAV ij^oelmiao of l«9 «a x 0«5 om x m 
• I S O fanm idiool!» oip VOUBA opoolnoiio of «1»otxl U3 on Ala»otor 
X 0«2 (W tMotoioM oiao fjrosi voAo of tho ollojo novo out* 
fhooo m^ooiJMao voipo o^xvAod io^iiotttioxijr i^tb l0Of 320 aaft 
€06 gyodo 016 popovot voohoA vltl^ oieoliol loiA vovo dogvooooi 
vitH O6I4* 
4*1 •9 Oomtlag of tlio opooittotto 
flio oXXoy ooopoiio voyo wiifofalr OOIKIOA nith o 
flax of C 9 ooaltoittiiit o ^ t UO ai/o*^ 
of tbo oolt* flio oootiai voo oonioA out opvogrisi * 
Boorljr ootiurstoi ooltttioB of Vi^ SO^ oa • Iwt •pooiaos 
( ^ 300^0) • Tko opovatioa vao ooatinaoA tUJL a aoarly iaii«» 
fom ooatiBf of tho oalt ooToriaff aU. tlio faeoo la oMaiaoa. 
OoatoA opooiaoao vovo AxloA ovonii^t ia aa alif ovoa aal»» 
talaoA at oooXoA i a a Aoalooatov aiiA voii^oAt fh» 
•f««liitas mr9 «iibg«qtt«at2Lar «BpXor<A t w list 
pli«iri« pT^Btmm^ in pimw^ntf 9t Va^ SO^  «t aoQ tai f000^0* 
flHi mmm&i^m ?«&• trm ugtitUy of hir* 4imtioii»« 
v m to n tiuafls 
1bti«le«% CttiptaifttA ia m voimA ImlMattr fttxxiftot 
of ao^xwloyy fa1>xle«t»A th%m§X IbftUoiot vitti in 
memTMff of iO*1 ag/oa^ aaA naliitidiioA at tht 
iTftfiatioii in iroislit of tho maqplo iPoooxHlod on 
m intormidL of out hsmie* 
ir&eo«l«A omploo wwm ii3.«» oxiAii&ot tunfiov oonAitiotto 
tftniXftT to tlioiMi vftitttolooi attHaff tho ozltatioK of oooM 
fov o portiottlor oxidation oxpoyiaoiilof tluptt ooatod/ 
iweo«lod opooajioiio m m oiiAisoi vmAmt nosriy idontloal ooa^ 
iifloao* Out of tho tlupoo tonroioA OMplooy tho fivot «M 
ttooA for oluMiioal l«t»tifio»tlo&o of tiio ooolo, ooajn^ lo Mnt 
iBoolii^ li iipoolofiy oaa pK of %ho oolublo opooloo* flio 
•oooaft OMiplo ir«« notft for diffyvotiom lUMl^ 'iio aad 
iMt of tlio otaploo vmo nouttlod tn m osrXia&vloal irtuipoA 
pij^ ov aoiiHt uoiAg m oold ooltinf rooitt oooh 00 •anOAito* 
94 
fHwtU tm toA WMX •Utiivti* 
4*1.9 i r m i t t i t r t f i 
FLW •f MUrmt MMITILNTVNLS I A TLI* 
of the «U<(ir* VM i iMt i f i cA Iqr Msrcatimua 
6iffy)Miom«t«v ttciiiC fw&imtt^A* 
ifitli ttt 
4 . f* i •tttiity 
Optical tttt«31ogg«i>liy 
flit ttomitti ftbynati irlth 18Q« end 
Soo Sie fb* •p^eimtn* 
t)Mm oa « poliahvr titiac 
•liSHlttft of 1 jtt grado* Xn oidoir to inroii Ai««o2iitioa 
•f imtov oolAblo imovttttio oMpoiiiiAo pvomat ia tlio oooXoo* 
Xovosoao o i l vort «mA m loppiac llq:uiA Aunag tho oatlro 
poli«lilac oporstloa. f oUoliot opoolaono vow imslioi vlt l i 
alooliol oai dogvtoooi vitl i OCl^ * eaaploo vofo owtiaoi 
tuAor a Iioits photoaotallmrcioal alofootift* Xho pol&abot 
OMiploo «ovo oittev otohoA lOiiaBiOftUjr vith aoiAio fo€a^ 
•oltttioa or otokoA olottfwljrtioallr in « SIO^ for 
almtoi* Xa «o»t oaooo mpoatoA altomato opoxmtioaa of 
9, 
mA •ttldiii mtlvi^Mtovi' mtults* 
flM moA wp90$M9icm vm cxtKitit^ 
m Xitittt plt&twi«t»Uitygi«ia Klo^itesjp* vitih * a» 
f«i««ft« fh i of th« Mimstmttiiy* gUrl&g v l^mma^ 
Attain* mim 
4»l«6«2 Stfuaimt w c u f y (aaW^ 
t^^^immrn nitE goXA 
miA iftv« •auwinNi • OmMAg* StMandioi SI*®-
tz^A Hiowommp* H9d#l {ir4«f0 aiii mgiona •f tht cotlt 
4.177 mt9W 3l»p§m$»n t'smy Aiiiyttg IIMJ:^  
mtKcatiO. il«ti9itmtiottt y i thm tlui eeale aaS til* 
mftttix o^fdntA BSAX firoa <»9XT«i|M»sdiiig eo&oto* 
tmitiKii pvofiXtt of Hit jmUwwnt olononlio* A Combxiago 
SOftimiiMi; oltotvtii iilespooeopo (noAtI mt^ mtHxH wltli 
BDAX axvanfosodl v»c uooA for -|lii» purpoM* 
9 6 
i M g V 1 y g 
fh* oxiAatiea ^hsviotuf of toat e«uMr«i«l 
XV.600* XV-800* i<O]i9X«400» IiJiOBiil^10$, 1*1900 
•nft lio]Ml»200i luui Uttii «t«ai«a i n of 
850 and fOOO^ O i a fXtmlm air . f a m U a l oxidatioa atialiaa 
V9V also oaMtA oat witu a w allajra vlthoat aal« 
aaatifiga* 
fHa foUaviac aaatioaa atwUlNi tha axiAatioa Isiiiatia 
ibalMfpfiaiir of th9 ailaya i a tha prataata atii abe^aa af 
]ira2^4* naa ia faUavad tha iNiaiilla af movpltaXaciaaa. 
atadiaa aoaftaattd oa axidia^ aaft aomdad allajra* 
4*2 Klat l l f i M I f f 
lawafl-ffQQt 
flia aiXay oxidiaaa wtUt a iaaa la aaicht thani^ tha 
v a i ^ t laaa ata aaaU ( f i t * 4«1 * 4#2)* Vai«)kt 
laaaat af 0*9 mg/m^ aad t«7 mg/m? aifa al^aarrad at 890 aad 
1000^ 0* vaafaatliraaar aftar 12 liaava axidatiaa vaa* XalltiaUy 
t h m ia falatlTaly irapid Xaaa in aaii^t faULawad ^ a 
panod af aaaatiat vaight apta tlia tnd af tbt mm* fba 
patiod apta vldah thaza ia vapid Xaai ia vai^it variaa 
aeeovdiag ta tka ttapavatturai d aad 10 l&aara at 650 aad 
1000^0, taapaatlTaiy* 
.97 
fh» AUoy Alum e^ntimwm mU^ at 
•iivtAiiiiiii m totuX vtlglil of iai9«l 1 aif Aft*? IS II«IUP» 
tttft { f i « . 4*«). foeo^o* ill»it» 
iFtiftttsUy idung* i n tlit o f ( f ic* 4«2}« 
At aftoy (ostoaiiiit 
II of o ^ t 4 tiovuro) tlio oUojr oxiAiaoo Hnoai^ wltli 
IttTfO vo i i^ t goitto irltti m gf lA o f 
3 m/m^ ^^ «xl4oUoii ( f i i * 4«f ) * 41i 1000*0» 
tilt tUojr ox i4 ls« » ^ « p m b o l i t mito ivitii * totoa - s 
ei^tt o f olHinit 90 mg/m at tho osi o f tlio iZ oxl4oti9» 
t m 4.2) • 
Htogalft-IOgt 
oXXogr ilioiro muBJX voii^t looooo Auviiic osdAotiOtt 
ot 6S0 msA 1000*^ 0« tlio vo i^ t Xoaooo mm oomporotivoly 
m l l o y «t tlio U^mt tn^^oimtM Cfig. 4.1 oai 4*2), 
fho ••tiO. oxlAlsoo pMnaHiUt nslo low ot SSO aackA 
f000^9* At 1000*09 ko«ov«y« tlhoro lo • onlAoa iaoTOMo in 
w o i ^ cois oft*!" • liowr oxlAotloft wm* 
Msm 
irpom oxl4Atlon» tlno oXX«y i l i m omO.! voiikt Itoooo 
9 8 
ttl m a v t i ^ t •f i^ttt 1»29 tm • iMWit 
«t tlui •])& ot !2 lionv oxtAatiott ran. At tOOO^ O* B-»1900 •st* 
Als«» l»3r « Imr irltli itA oaEi4«%lott i^ mtt aueh 
Jb&inH^  t&ao and MstMV «ha» 91«lc»X.200 
(fig* 4.2)• 
4.2.2 OxiAattion ldii«tic» ef 
f l i « «U03r tficwt imigMI loMNi* %t iNith ttm 
til* losMS mm iO^^t m% 1000^ 0* At ^ t l i 
%tm <mrr«« cthov ^m^immm iralflit 
tipto i hmmt mA «rt«r tii«t iu> fMlMtp w i ^ JL«M 1IM 
( f i « « 4.:$ ftad 4»4>. fhm t o t a l valgl i t U a a a t t lw 
tad af tha 12 Houi. ^ la 2 W al lOOO e^ ao^«paiiAiii« 
ta 0.5 
flia alXtf ^ v a ais i lar l»cii«viattr aa t iuit aliaawaA 
Itt aaa» af Xaaoaal^ >*600 tiwoffe tlMi ifata at vaiglit loaa l a 
l i i i ^v ia Xmaaaal^ >600 ftt iKitli tha ttapayfttaraa (850 •a* 
lOOO C^) ( f 4 . 3 A 4U) • 
flM Va280^ aaataA al lar ilioini 3laaaaa at 850 
aai 1000*0* ftm aatma of tha anma ia aiailai^ ta tHaaa 
af ZaaaaaX i^OO aaA Zaaattal*800« At tliara i a a vaidit 
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1»M •f 1*9 m /^m^ «t %]!• •Hi •f tlM 12 hmwt oxld»tio» n n 
••m«9««iiBi to ft totftl vtifHt l#»fi ftt 1000*0* 
idiasai 
1% S90*0t tiMi Va^ SO^ 1*1900 after 
•lair oxlftatioft upta a paviaA af 4 bamt axltisaa « l a aatfli 
faatar vata faUoviag a Uavtv ifata lav aith a fata l vaiglit 
gain of atHmt 10*S mg/m^ at tlM mA af U hmm aad^tatioa 
mi* Bovavavt tha aoatad aliajr Ohova «& ftppvaxiaatilj 
^ U a Uhwimjf at 1000*0 aai tlM irolgbt gam ia aiboat 
16.9 
At 6 
(10 Mi/ia^) tliMi t t 1000*0 (4*9 wm/m y^* 
890*0* tlia aoataa allajr iltova a M^iav vaiglit galii 
asatiesms 
fl&a irol^it gain/tlMa aiifiro far tlia Sa^SO^ aoataA 
19ottal«4009 al 890*0, tfliava altcp&ata vagiaaa af rapii 
gala mtA oonattat vali^t* fha aorva aigr ba aaasiAavoi af 
eoaaiatiiii; tva pamlialia atunraa. 
At 1000*0» tlia aoata* al laf axOiaaa Uaaa f^ aitli 
antibi faalar rata thaa at 090*0* CmptsHmg tl&a axlAatiia 
HliafioiiF af Xoa»l*400 aaiav aaaaatai 
aoa&ltiaaa* i t aspoava that ttia pvoaoaaa af Va280^ tnpp*^  
voaaoa tlia axliatlaa af tha allay* 
luO 
4*3 Htallawpld* glntl»» 
Wtgesf 4*5 tfiAWi th* •ptl^ ftX. aierogiri^li vf m 
•f m»§00 iOldy, 990^ I s p t m s M 
•f I m§/m? ^^  lunuPCf ia fl»«&im 
»f Oy^ fll^  ftt til* ljiAl«ti«« th* inttmal titXfl* 
datita. flm otttar iMialv atlalj of 
ittAluaio&s of ViO* 
fli9 i m piittiiva of tlio mm aXXoy prwfiios i i m iafoy* 
Mttliott mgi^iliif tho OMpooitiofi of tho ooaXoi ( f i«* 4*6) • 
«lio iimov Uigropo i»iiiar ooatala 0^ 20^  foXlovoA l>f Xoiroyo 
i a SiO otift to^O^* of ialoiKMa Cir^^ ^ ^ ^ ^ ^ iukoa 
ia tho almgiNkpli* 
IttOTfMflgt 
Yiguft 4*7 i^ voaoata So«»Bia« SXootfoa xiovofi ' i^ of a 
ovooo nottioa of til* Ka i^O^ ooatoi XI-SOO a21oy oomaoA at 
890^ 0 for 12 Hoiura la fXiowim air* 
flio iaaor aoat aoaXo In tiM fora of a iwlatlYOlsr t&ta 
3j||WPi eoalaiao Or^ fl^  (dark)» tiiio io fo3J««oi a fraf i lo 
M tlii4dMr Xojor of (fo»6r)20j« layor ia iuo to 
toa*ia.o otyoaaoa ftorolopoA Aariat j^Uiiiias* fbo oatar ooaioa 
vliioli art proaoat ia tlio fora of a ^ r r tladok layor ooataiaa 
liO ia proAoaiaoat ooaooatratioa* 
l u i 
Imtidif i f lt 
flm of t l i « mm9B m9%im •f lt«4O0 
•atXojTt with XftgiO^ aitA a^^f 
in fieov* flit ee«i« eiiii«i«lt ^f Sa^tifs. 
flHI ilUMKRBOat «Ott«l«tS of (OttfVi)!^ vitfei M t 
d f BiO# aidft l^ l»fm a»iitftiii« Oii0 with «isi 
tim tMek la^rtr i s pavmw imm MiQ im 
ii«]it eimatiiti^'lloa* 
i^ iLtifftiif^ fegt 
fiCdiNi 4*9 •& m^timCk n imftvpl i of • 
distd at fiHK)*'^  for f2 in floiliig fho mt^w 
Murfaeo io mft Im iMtvooii |li« ff«g»Mit» siiil %% tiao 
of i X ^ y tliio io foUovot Hr OXTOFLLFTL OTTOLO nHiOi 
lu^o oofmtoA fyott tiio imsov amoXo Atto to poHil i iM offifoeto, 
oxiofttol 0002.0 oomoioto of too li^ofot m i d i ^ oxiio Ii^or 
i9iiiii io xoasliTOljr tbiok oai iioooat£]iitm» out • pofoao 
loaroif of ViO« TlMi pfoooaoo of oii3POttii» Htfli Vi8 povtiolLoo 
oom lMi oooA im tlM Hmomoot oooloo. fttmm 4«10*ft o&i 4*10*% 
iliov mm plotiupoo of tlio OMW oJLloy ot lovov out i i i iMy voixii* 
floot&oiiOs flw imov OOOJLOO OCO tuito OMip«ot oaft ooiit«Ui o 
2mphmm Molonolt M* ootoi^  Xofof 
of «ko ooolo ooatiaso i iO, 
1 0 2 
nuiairm^ 
yiciupt* «ai 4*12 iliov aloftcnkpl)* of tht 
MOtloAS vf Vl«^ 200 •p*ei»tsi« ooaM Ylth e«mA«i 
890 aa& ifttvpaotifvlsr* 
9h» Alley e«m4«ft at 890^ 0 ibev* stxwlifitA lagrw* of 
XiO vitlL «*11i«tt m l t i s ^mtmt^A 
•long AM fx««»tiilii th* «iit«y f r i w of tlui 
•Uojr attrfMo* iOiom eomooatmioft of 
iri^ Og M (Vi •!> 11^ 82^  em ^ eloorlf iwoni tlio Istto? i^poaiw 
to h% i^ voooat Ua tlio fei« of oooloi li<ittiA« 
fil^ aam 4*15 ^tioM t!i« 891 j^iotuf* of tho oooto* aOlor 
At 890^ 0* flioapo BTi^Sj ooBotittttoo t&o imam ooslo* fbo oator 
•oaloi mf9 ritih9V i s ffiO oOsixoa vltli fiioy* • M^t 
oonoMitimtloii of iik tlio x^oao lAiow orookiaff 
oofttXTod In tlio ooalo* Tliio soy Auo to ootttwoioii of Vi^S^ 
into 9180^  4u« to ooooii of oisr throoi^ tho olo«?»got» rigosNi 
4«U ibovo tlio proooaoo of ViO ia tho oat or oooloo iu tho f « » 
of itfmtifioA laarosv* fiio iaaov oooloA i()ii«li m volotivoajr 
thlm aiiA Aiooontlanoao oonto&ii Vi^Sj with i»oluoloiit of VIO* 
rigitf* ilioini « pltotooiofogMipli of tbo 
ooAtoi oUof At lOOO^t Boxo oal^ tHo otfaottural 4ot«llo 
of tlio mmMm mm «oroaloA« f h m tB Ijktofsal ittlfi«» 
Aotion ia tlio <araia 9mA olosg tlio gfMmaAwtl—* f«o typoo 
of phMOO %m 1»o aiotinguiOMt 918 (U fh t g t ^ f ) meA MX * 
1Q3 
lito^ (A«jplc)« •f tlM Vis i» •xii is«i l i to^ 
in tlM v l t lA l t f •f ftU«3r/M«3Lt Imt^vfftM* 
4*4 I-amr Ptffntction 
4*2 th9 <wii«tltii«st« v l i l ^ m idcAtifl** i a 
tli« toal** of and «Be«ftt«a vxlAlstA 
4.5 Bntfjjy P l w r a i e a AmOyi^ (IPAX) 
figuft 4«19 tiifm* WiK^ 9 • ajaA x^vif 
1s»ft«io]| px«fil«» of tnmm^Mm oxlAistA ftt tOOO^ O for 12 liottviw 
fht iitooir lOftloft aife volatlTOly thioleort m «iifi«ih«a in 
fthi-ositm with eoaoldorrtlilo of i m u flio iimofBioot 
Xoyor of tho •eaXo to ooatrnta only cSxmaixm* fho otttor 
•ottloo «ro ifloli in Ivoa with I I MCA Or iritli alitor iaolaoloao. 
W t l f t lMfmarfOO» 
Figaro 4*1 i roproo«kto eoaoontratloa profiloo of 
Hi« Or oaA fo of '112^4 «oatoa ZaoQatl«-600 oxlAisoft at 850*0. 
fiko iaaor oooloo oooa to oosfeaia a Oxwjrioli Xoyort ttilo l a 
foXiovoA Bi-«oari<moA thiok oooXoa inth Or laolaoloaa* 
Migga4 t i l i l t f latfatlrgOOt 
7i«iiro 4 i h o v o l&AX ooaooatratloa profiloa of 
Xnt0ttol«800 oxidlaoA at 1000*0 ia proionoo of la^OO^* flm 
iaaor aoaXoa aaialjr ooalaia ohroaiaa and tiio oulor oooSLoa aro 
tlioii^ riok ia Ohroaiua Imt ooataia iroa in approoiallo ooa* 
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••ntswllott. ftwr* m of 9f Ml ia 
rifitJP* 4.16 Xcx'mmnHpftUott 
of fOy On oiiA iri in tht V«2iX> *^oofttoA KOttoX-400 olJloy m m ^ 
ojiiaisoA m% 850^0. fh* iaaomoot oealo iooiio to oontolA 
ftltomato luaroipo of Cn mA Ki in tltt fof» of m 
dttpXox ootOo of OttS aai f 18)« fho omtor oooa^o m noh l a 
n l o M with ooppov in oppvoolo.'MLo eoaeontxmtioiui poyli«p« in 
tho fom of (0tt»li)0« flioifo io ovidoneo of tlio ps^moo of 
7o l£ imtf low oonootttystioBO in tho outor ooaioo* 
IiaSt4 m t i l P^atlHOO ail4l.ifft i t 
fho ooneoaliwtiott pfofilo (Fi^ofv 4*19} of tlio 
o3iidiftoA lOlof iaftiostoo tho proMaoo of m iiooXo 
oontoiaixig oixod niokol MEA ooppor osidoo viltii loolotod 
pooleoto of CttS a«d HIS* fho profilo of tbo oaliotroto indi* 
ofttoo « gmdual inoroMO im. aiokoX oonoontractiosie loid m, 
•lallor dooroupo in oopposf oonooBtimtiona* fliio io m indi* 
ofttioii of intosBoX oiafidotifMi of aielEoX porlioXoo pvoooat in 
M t i l z . Tlio ooaoontvttlioa of thooo partieloo io la 
tho •ioiaity of aUoy/oooXo iatovfoeo* 
1 Q 3 
p i t f f f f g i ^ y 
flu* tmvwmtwM ntnAwMtm atoAi** «mt OA 
•OS* Ii«1iiiMi« aai^rs* 2ii«*a«I»l00t lmm9%S00t 
]loii«1U400» iriaoAl«»IO$ aiiA B»I900 allow ytUitiwIjr M t t l t no 
ehmnt^t €xmm luf os^ooiiff* to aiif 6$d sua f000^01 
i^tli «ii oaietftioA of lloaoI-400* iloii«a>4Q0 irliloh i s 
m M t ^ tOMf oxiftisoft fadt^lr 650^ 0 a»a s t i U 
i m t w mt 1000^0. fli* eh3tom%m nim vHiai fofttoft i n i t i * ! ^ 
on mm$9Wi%f of tlio aUoyo ••«« to pxvvi^o 3r«ft»oii«l>lo 
/lootioii oxlftfttion iipt« lOOO^ O* flit OitO f l l s vliioli i « 
fomnid m tho »XXof tmetmit Aooa not noes to lio pvotootiiro oiift 
i e fartiaULir ^mm m% and ti»i« fftoiUtato* f ^ l i o y 
oxii«tiQ«» flw fllM io ooBtj^ Jlotolsr ftt 1000% wlioa 
tlio a21or nt « t m ^ fMitoy xmto, 
l a pvoooaeo of tlM fonwif aSJ^ oya^  
ei»g* Iaooa«l-600f XaeottoX«800 moA Slmoiiio^loS itiov mmXl 
m i ^ t IttVMS at 850 aaA lOOO^ O (to ^o ojctoni of i ^ t 3 m/ 
m? ia to h3t)t tHo 8«t900 (oa^ iiidUiia f o m r ) and 
«8i llo»#]U400 (ViO foTmw) oxiaiso a 
liaoMP ov a p m ^ U e icLaotio. 
Za tjrplooX ioothoraaX liot oovxnoioa t«oto» tlio ialtia}. 
poiloA Aavtaf irtHeli U t t l o or iw voiflsl fala or oliclit voli^t 
looa i a alioovvoi i s uooalXy mforipoA to aa IMuotioa (ineiiba** 
1U6 
tioa) p«rioA« fhi* oan A«fliMi mm th« tlia* vhloli 
•li«iic« in vlop* oooiuw in th9 corrosion o«rT««* 
lii«ii#«i biot eorrosloii of •aponQil.oyt Alfpl«ari 
of Mcfiotirt "OAiMtrophio^ l a vhielx tho uttaolt ( m aani* 
fovtoA ^ volglii ohaago) proeo«a« oppvoxijiAtol^ l intar 
rstt imtiX tlM ••npXt i t eoaoimta or "iioooXomtod** • 
la i^fllk tho attaek oalumoti ovor that aomaXly 
•noouatorod l a pXtla oxlAatloa Imt f inal ly th« rato daorouoa 
at tlaoa^* fl i lt typt of iMltavlour oxIiilJlteA dopoada 
apoa alXoy eoapooltloBt timporatara aal tho noaitl of tho oaXt 
appMod • eaalXar aaottatv of aalt a m X l y fcfoitr aooolaratod 
oxidation irinoraaa largo eoaoontratloa of tba dopooltod oalt 
aad/or irolatllo phaao (oxldoi oalplkldo or a salt) rtaolt m 
oataotrophlo oxidation. I t v lX l l»o oooa In tho foUovlnc 
•ootlona tliat 1»oth typoa of iitaatlono art onooantorod In tho 
alloi^ •yotoa* andor atady* 
I t i^poara that lajflO^-toatod Za«oaol«»600f SOO ond Mlao« 
ttl«»IO$ fom ahvoala f l l a at tba rorr oarljr atago of oxidation* 
fhlo f l l a rooata with VagiO^ to andorio tho folldidng typoa of 
roaetlona at 890 tad 1000*0* 
I Cr203 • | 02 • SlajSO^ (1) —-^aajOrO^ (1) • 
280, (g) 
fho oTolatlan af 80^  w i l l rooalt in tho wolght loot aiMI a not 
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Wight mwgr olistmA I f ^ t oxiMUn of 
or to ^ mOfiAmti^n to O^g^j meh oXovor pvoeoM* 
HI* onAoiuio for vottotioA 1 1» oirosiihoaalag m^h. mm (1) 
lOM oadAmtios*^  ( l i ) pveeoneo of o yollow 
duet oa tho voXX of tbo XNiootion r^ooool IA tlio f o n of o 
ooaAoiiooA Aofoolt} tiio yoXloii oo^ o^aaA imo idoatifloA ohoal* 
ooajiar or Ikst X-rogr diffivotioii oiua^olo oo oiuroaatoi ( i l l ) 
dotootioa of ^ ^^ I^ootiott pvoduot <MOO» CLIR) 
•Ughtly t»Mio noturo of tho aoit* At tho ood of tho iodtto-* 
tioa povlod i^oA noltoa lfii2^4 ^^ ^^  ooutaot mth tiao 
ollosTt tho follovliii rooetiosui «r« pooal1»loi 
n VI • — • 118(1) • • 
n s 20V * 38oJ* — ^ 0*205 • JBOgCt) • 
I ? aor • 5So|- — C r g S j fOg • 50 
f 2A3L • saoj"* AlgOj • 5SO2 + 50 
? i to • ioj* — • ro8 • I02 -t-
xoaetioat IZ to Z? oro foooi^Xo i s tKeottol.*dOO| ZZI» Zf 
TZ la ZaooBOl<-800 asd ZZ to T i a Wimonie^iOf. Sulfldo. 
tloa voootioao (II , ZV mai TZ) mf pooom« vlioa portiol 
pmrnmof of oiytoa 10 wkliiftoatliiXZjr Xovovod oaft eoaoo^aoatly 
io iaoMMod (000 thoraodjraoaio plmoo otaMlity diocroao 
at tOOO oad 1200 K vhovo Or-, A1-, fo - oad diogroMi 
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w OA diagrwi, 4*20 anA 4*21 
9hi« •itostion «t th« 0}ElA#/MXt • i n t ^ r f X a o -
pooli«t« of 03^2% ^^ indoofl b««ii tomA la th* oslAiaoA 
ftlio^rtt. 
fli» higlitr oxidfttion of liiooiio3.«a00 «lXoy in 
of ^ ooapftxlsoii to XBOOIIO3.*600 hitirft boon 
•iplainod oa ttio bfttiii of Mgh Oi^ . lov iTi eontoato of 
XROOiioi-800 If hi oh proaofto On tti« otirar haad^ in Zneo* 
alloy tho aoousmlfttion of imd/or f S at tha 
^ainbotmdanaa Faatrtota tha fXnx of Qr^ iona nhioli raaolta 
in tha diaeontiaiiation of raaotion In Xtteottal<-800» faO 
milX Isa fXtkxad aeooMing to tha Faaotiont 
f l l faO • St^m^ ——^BagfaOgCl) • SOg • y2 0g 
Raaotion f ZX may oontintta t i X l aXX tlia fta^ SO^ ia aidianatad or 
a daovaaaa in Fo^ at tlia aaXt/aiaXt intarfaoa may raauXt in 
tha praoipitation of 7aO» 7ha ralatlTaXy Xov nagnituda of 
oxidation vataa of Znoonal*600 faivoora tha diaoontinuation 
of ra. 
Duriaf oxidation of Xa^SO^-ooatad Viaanio^lOS t^ao* 
tiona XXX and T aaan to prooaad in tha aarXy ata^a foXlovad 
by raaotiona XX anA T aa ia avidant by tha piraaanoa of 8iS 
inoXnaiona in tha innar aoalaa oontaininc Cr^ ^^ and AlgO^. 
i t tha ozida/aalt intarfaoa tha oiyfan aotlTity ia droppad 
to aaoh an axtant that auXfidation raaotiona ooaaanoa raault* 
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img l a til* fmftt ioa of l i s ma^  ^zH* ^^ MAwrc 
•f tH* •tafl4is«d th* iMitvm ttttU tlw 
•Xloy i t « l MK9 «»& <MMI«» into 
iritli tlt» wuffftcw flks f»aftt«!ita«> 
tioii of th* allojr anrfMo Auriac liot oozvooloa tfnppovti tlii« 
rtmr i^lat* Ko tm pmmma,% in m^pvtolftliXo eottoontim'li.on* 
la tli« tkUojr wA f o M KoG^  viaoli i « p romt ia 
iasor oooloo* f)io toXLomac »oaoti<mo mm foaiaiiXo 
i m ^ M a c fomt ioa of aolyHdatoi 
n i l 110O5 • Mrn^m^ — • sOjtf) 
I X <»2®3 * * 5>5oO|* 
X AXgOj 3II0O5 ——^ • 3I!00|"" 
AXtl»ii#i tlMvo oTlAoaoo of tlio foxttatioa of Va^oO^ ia 
tlio «0«3.00y aoidio tXvtxUm roaotioao XX aaft X 60 aot oooa to 
aaiori^ Aao to lilcH Or ooatoato of tho aXXojr* XiO vliioli i t 
proooal ia tko oator Xogroro of tlio aooXoa io liaoioolXr 
fXtixoA at 
Xt fiO • ——* l i o l * 
at tlio oxlAo/toXt iatovfaoo* ViO i t pirooipitatoi at aaXt/ 
a i r iatorfaoo ao poroa* oidAo &ao to Xovoriag i a 
Bariag oorrooioa of Wi«200 i a proooaoo of SajiO^f ViO 
io ^aaieoXXr fXuxtA vit l i Va^ SO^ oiii tho oaXfur ia miXoatoAi 
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m liO • "' ® ^ 
fh» mCkfixr thue through alXojr alo&i 
gminbmrndan** to proAito* profac* »afidatlon« I I S 
xaar f^t fora«a thsfmxgh XI «nd •octuiaXat«s In th« iim«r 
I tytrs th« toftl**. jlgain vlth dtortsM isi^j^g^o 
••Xt/gM iat«rfae« HIO Im pv*oipl-kftttA moA app««rt Im tii« 
fozn of stvatlft^A layers as otit«p aoaXa* At tha 
vagions vhtra asraoklng ar dlamptloa of tha aoalaa ooouzrad 
iri^S2 ia oxldiaad to HISO^ dua to pataago of alif throoi^ 
oXaaragaa. fha AXmgem (f ig, 4»20) shova tha 
poaaibility of tha fonsation of ViSO^ at tha a^agioaa of 
hlghtr ox^ rgoA aatltltiaa« 
In prtao&o* of HagSO t^ B-1900 aaMMta a Xliiaax* 
Idiiatlo at 890^ 0 ajad a paspabolio klnatia at 1000^0, fha 
oxidation rataa ara wsxdiL hij^av than Rimonlo and laeonal 
alXojra* 
Ia290^*ooatad B-1900 in tho in i t i a l atagaa ahoy 
ioduotioa parladsXaatlag al^ out 4 hr at 850^ 0 and 1 hr at 
1000*^ 0* fvgrlmrg at ax' etudiad tha ahaniaaX raaatioiia 
ooQiunrad during tha init iation of hot aowoaion af 1*1900 
in praaanoa of VagSO^ at 900^0. tho praaant atudy vhloh ia 
oarriad ant with thinnar aaXt fiXna (abont 5 pn) and at two 
ttnporaturaa iadioata tha pXaaaihiXitjr of ainiXar raaotiani 
t h o u g i i tha oorroaion attaek aoana to ha Xaaa aarara* 
Ill 
At AvuPiXMI ^ laSttfftlMi ptvlod ftf A liv» 
ea th* r«Mts vitl i ion in Xii2^4 
iftmim (Mlalia.t «ii« U ^ » n i i f f 80^  M ttirmk i s Z» 
1»th«fi«ttir hj IiHOjM>«>i •tiklAli'lf 
g r a , Th* CrgOj not atAbX* l a ^ ^ ^ 
Vftg^^xO^ tti* ctaliX* pliftM* tn tli« Iftter df indiio* 
Ifoo^  tlmt tarn ^^^^ 
oxlAstios •ux^ AM wttlt tli* 
Cs«ft«lio» T in ) , •eotimiittA ?ZIX tm sapportad 
of i«A im tlw •«ft3.«* 
I'Aftelloa pyt>eA«6i to a larfor •xtont at 1000^ 0. Zt liaa 
1»««A that aajor portioa of Va^eO^ fomwA duiriiif 
poit inAaotien p«riod sroAiatA from s^ aotlom of KoO^  
iritli otiior Ottdivn ooatlnt oalto intli tluupaoiimaalt otAMXi-
tioa lovov thaa Ho^ HoO^ * 
XIII MoOjCl) • — ^ ii«o|* 
m KoOjd) • a o o o j — ^ a x j O J • la^oo^d) 
xf aioOjCi) • aragoio^ CFJOJ • • 
fonatioa of Xoo|* aat 0v0|* lo rooaltoA ^ tho ceaooap^ 
tioa of oxito loa tlrno iaoroaoiag tho aolditjr of Ma^ iO *^ 
fho fodttotioa in oxiAo ioa ooaooatratioa iaoroaooa tho oal* 
aotivitr hooanoo of tho follovlaf or oiailov typoo of 
sroootioaoi 
112 
XfIX ifMdii • aOj 
a ^•mM maUfwt alil* to A i m * * tHioiii^ tit* Al^ O^ 
•Ml* into th« aXlty* flM MOfur iri itMty i t i»of«M«A 
an axtant fo^ l«v aiioaf)! aXXav foysftttoa •f 
•iiA/oip slminui •oinA** B«v«ir«rt infttm*! iRilirid** i r m 
fousi to ebi'oaiwi «ilti.A«» pfolMi^ly btaaas* aSnaiiMa 
•ilXfiAa foYsatlOA a Xov«r pwrliaX piNismuPt ot 
tb« wsA 0f th* i&Auctioa An* to tovoitoliSJic 
of tlio nesXoo oono looiO^so* tlio uadovS r^iAg siekol 
v i H Ibo oxpooiA to M i«ftotioft X I aor pfooooA intol* 
idag tbo fomi«tio» of Vis* Siotllarljr i««otioao XXI oni T 
aloo ooGii:r* A l l thooo roaotioiui IBOVOMIO tli# oxido ie& 
eoiie«iitx«tio& ateoTO aakiiic Wm Sa^SO^ aolt aarlmAljr 
^aaio* Cofiao^ttoatlyt baalo flttslai of tho pvotootiva Al^^ 
•eoara* 
m i x AigOj • a u o j 
Tba roaatioa prooooAo aatlToly vith rayiA laoroaao ia tiM 
imto of oxiaatloa, Bowivor» aa tho oslAo ioa l a aaoA tlio 
attaak alova Aova vlULtli ia laAioatod a paraHolla foot in 
tlio liot ooxToaioa oaxro. 
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In tUf Hot •9n«ilttB tflmil** itli* 12 hmut 
•xpew* -lo tli* ftlXty spte&KaMi fwpmMt oiOy 
iiiAiK«tiMi meA Mid I v m KflAtii^* for 
LAFTNMAIAT* 07 XLMTME VOFIOTT, POI^U^S « AIOAGOV F«AI VONLFT 
lunro 9S>oviafi4 voiiioiii elwimotoviitod ^ XX« 
I t XZZX, H ? aaA Xr« 
of seit fXiixlii« of AX^ O^  ^ RoO /^HtffoO y^ 
tlioipo aismftioB of tlw MiaXo tl»# moXtoii aoJ-yMoami 
eoiyoiittfto idiioli oXXowo oxygoii p#iitty«liott of -Hio wioXo mA 
yoKiXto in tho oxi4«tlo» of tlio 118 tlimt v&o fonioA nt tlio 
•nd of iiMlttOt&oa poviodc 
Xf liot OOXVOldO!! io mftttOOd wl^h flRMOlOr NBOllBtS of 
iTftgSO^  aoooXovfttoA oxlAftHoti voottXto laottoA of ostMtyo* 
plilo osiAfttioft. 7h« doooXasnitiOA of tho l i»t«P rato io 
Affootod iqr eoBvoroioa of Xi«aid KoO^ to ooXid ViKoO^* 
XX KoOjCX) • »10 ^VlMoO^ 
Xa foot tm tlio frooost iwrooticatiom prooonto of 
ViXoO^ 10 iidioatod la tho oooXoo X^ ifogr diffrattloa MUOJ^ 
ApMPt ot t l , oisUov boluiriOQy voo roportod ^ 
Bonmo ot oX^  for XV719L0 oad Xi^lOO aXXcr* • alokoX* 
baso oXXwyo ooatolAlai soXj^Moma, flio eataotropliio oxlda» 
tioa oaooiiatorod mtli largo aaoaata of KagSO^ proMXjr 
114 
zumtXts fox«i» m Xwtgmw of thm 
mXfn phmm msA wmml of ^ m^^tim n wit not 
•0 dxl t i i iO . ft* t l f l i issi l l«if 9f HsgS&^i 
I n tli» slviAi** pwBmm of Ho luio ^oi i 
fmm& to aolotoviono vit i i voopoet to liot oos^iloii» 
ftffootiiif tiio ofttMtyoi^liio l»oii«wio»v otiooirtoA mtli tliio 
idLloir* ?lil« io in ngrooaoal ultli tlio vmfwimB mtk oMffioi 
out on ofttAotwIkio mmmttim iMiluefioiir of Ko^ooiilAiaing 
fho ooslo Boipnologr ^^ oxiA&ooi 
HoisolMOO m o y Ofaoipo tbo pmrnmew of l iO at tiio oaJiojr/iMsoJio 
iitttirfAoo ot 8fO®0» flui o«tor oo«aoo m i^ptlood of Ctai* 
At 1000% t Oii$ io px^mat i n fo«» of l4>ei&l.90& i^okoto 
tn. tlno iimoir ooolo* 
I tHtioUy 9iO f i l l ! mm* to fota boaowHi « film* 
VhoQ aolton eontoot vit l i tlio OnO fi3a tlio 
follovlfig i^ftotioao m«3r ooouvi 
XIX • ioj* OaS • • 2O2 
io ooRMiaioA ^ flaxiaf vit l i ViO px^ooat ia tlM iiai«r 
•OAloadli Oxygta poaotvatoa tlivooii^ tho ooaXo oaA 
pvofomtiaUo^ oxieisto l iO, Vith tlio dofUtioa of oi^fta 
M t m t f at tho oziio/talt istorfato ViO i a oalfiiiaoA to 
Vis duo to eorroapoaiiag iaoroaoo ia otOf^ aotiirity* tlio 
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i«pX*tlo]i im ftt th« gM/cslt imfwtm^ tSLm r^mMsin 
pvtttipitatieii of ViO Ml a poiwua m l * vliAai 0f Cmft 
•eftU foxwii in tli« Inltiftl fnMA ^ ^ 
rtaot with ViO to osvxr ottt ciafiiiswtioa jpoaotiott tomiiii 
lis* 
m i »10 • soj" — ^ 918 • • 2% 
f a U itt 0 - ^ t M t y m u i^wiXt in tH* 0Xi««li0]i of 
«iiAt»io«lli eoppor •nXfiAo laaror, flio MOfttv •• roXoasoA 
v i l l poiuitvato tliipoiii^ tlio aUor ^ «ixXfiii»t Bi* f ^ M 
proeossoo of •Xtomato •ulfidrntion MTA oxMlatiett v i l l eoiiti<-
team T ILL « A I TLI« OOHMUMIA* flio aoiplioXoif of TLUI 
oomA«& t3J.oar ooaoiotiaf of «aLt«y&ft%o S i and oa ftoli 
io in ooitfoxnO.^  vitli tho iioolioiiiMi* 
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ff i ,f I ^ I p g i i 
n A* OotUlt F» 8# ta i y . tvaii«, 
2i1 (t973). 
2* C» A* S t t m t f f • Xoia anA C« SASA « i 
D-8461 (1977). 
5» 0* 0* ffytaavit f« 4m K«li2.> 0* Sttapmn auA V* Xr* 
BX^ttts^^Mt. 571 (1982)* 
4. T* Boom* AHA 0 St• Jf^ tmt OseA. $07 (1979). 
0* A, 8t«»m«t 7* 0« 0« fvgimg^ 
eHM. 949 (1974). 
6* i:« X* Wa$.%tx» miM im Qm^tt* 
791 (197«)-
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ll*400 1000 ot^t vio 
Ulrn^m tooo liOt Oy^ O^ y AX^J 
650 0oO, Al^ O^y »10 , NiMoO 
050 910, Ifl^Bg 
tllit««ttA 1000 
lOOO ftgOj* oy^^ j^t yio 
K*400 xrtt«»«t«i 050 
1000 Or^ O t^ >10 
••1900 1000 n o . AijO, 
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cmim 9F mffg|g mmm 
4.1 v«lc!it eh«QS« vtvwii tlaui plAta of uneom t^d laioi^* 
oxidis^a ftt eoo^c* 
f i f , 4*2 Vslglil ehaag* pXotii of ftXlor* 
02iai««« at 1000^ 0* 
fS^B 4*5 ••JMRUI tiM9 plots of 
4«4 ehftog* ••rstxa tijift pXots of 8*2^4 
ftlloy* At I000^0. 
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4 6 8 10 
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• M - 4 0 0 
Ni~200 
- o - I N - 6 0 0 
- * - N i m - i 0 5 
L 6 8 
time(HOURS J 
mtmp n m^m^mm 
fig* 4*5 Pbotomievofimpli flf Xiieoii«]^600 Htli 
9*2804 oxi«is«A mt 890^0 tow 12 hours, 
(400«) 
fig* Sottmiiif •Uotfoa sKsvogi^li «f 
eoattd wltli 9*2^4 oxiaiati At fOOO^ '^O 
for 12 hoars. 
(1050*) 
4«7(» * lb) Bammixm •X«otroB mierogra^li of IiicoD«l-*e00 
'0oat«d irltii JSr« 
tor 12 hour*. 
' m^BQ^ mA oxidisod At 
(ft* 5001: h* 5000X) 
4.0 ^Aovoaieregrii^li of ifoiiol*400 eofttod v i th 
and oxl«ic«A 850^0 for 12 hoars. 
(400*) 
fig# 4>9 J^hotoaiorogr^h of VlMiiiio«>l05 eostsd with 
X«280^ aaA ozidistd at 1000^ 0 for 12 hours* 
(400*) 
4»10(a * h) SsaBBiag slaotrom alerograph af ITisoaie^lOS 
eoatad vith Va^ SO^ aaft sxaissd at lOOO^ C 
for 12 hoars* 
(a* 430* b* !T00*) 
yi«* 4*11 ?li»te»ior»f»pli of Vl9ik9X^200 with 
12 hm 
(400*) 
1*28^4 ^ oxlAiMA ftt 650^ 0 for 12 hour** 
fl<, 4*12 Fhotomlofiofrapli of «lek«^200 vltH 
ftzldlsti st tOOO^ O for 12 
(400Jt) 
8««JUiiii( •X«etroii nl0rogiHipli of lflok«l«200 
eomttft idtli 1*2^4 At QSO^ C 
for 12 tumrc* 
(1000*) 
flC« 4«14 soaimitig •XtelroA of lioinijuaoo 
eofttoA iritii 8*2^4 oxiAiMft 1000^ 0 
for 12 liottrot 
(iOOx) 
• • - Wm. 
4.5 
4.6 
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Fif* 4«f5 protiX0B ot SiX , CfS mA faK of uii-
ooftt«d XAOQa«X*-a00 oxidia«A «« tOOO^ C for 12 
tumrt. 
Fig* 4*16 X-raor proflXos df SIX , CrI auft F«K of 
IiiooS0l*»6OO with oad4isoA ftt 
1000^ 0 for 12 liottrft. 
t ig . 4*17 Xwftar profiXos of ITiX » C«4t aaA FoX of 
I»ooiioI«40D oofttod with 31*2^4 oxiaisofl at 
lOOO^ C fo? 12 liotira* 
Pig, 4»18 t^wf profilos of HiK and GiiE of EonaMOO 
ooattA with anA oxidisoi at QSO^ C for 
12 hour*. 
Fig* 4*19 X-'rar profiloa of flriK md CuX of KonaX»400^  
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SCHEMATIC REPRSESENTAT/ON OF CORROSION ATTACK 
BY N^i^SO^tN CHROMIA FORMING ALLOYS 
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F^$A23 SCHEMATIC DIAGRAM SHOWING 
INDUCED HOT CORMSION OF NICKEL 200 
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d/aoramat/c presentation of the scales 
FORMED ON NtMONIC-fOS DURING Nd^S04 
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n$,4.2S SCHEMATIC HEPRESENTAWN OF THE N&^SO^ 
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V I 
SCHS^ATiC BEPRESBNTATIOtJ OF NJt^OUCED 
HOT connosm of b. iqoo 
mm^ .T.i 
BOf 0OBHOSXOS BBB&TZOtm 07 
MQjmJMm ALIiOTS tH f BBSER0B Of TSmQX 
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l y f A,If 
5«t«1 etXtotlon of aXloy 
Sis Xi»««ikt«L]iiiic tUltyftf v*!* 
Z»ttOii«X*€OOf Vl«le«l*200, lldMl^OO 
•ad B«f900 AttViiic hii^ tiKp^mtmr* 
in of M l . * flMi noi^iiaa. 
ooMpoAltios of thi oU4»3r« i s i^fomA i » tmlil* 4»l« 
t w m l i o n of tho oidt oomtoa mmiMm 
eoupoiui of Oi X 0«S «• X 0»l «• (Klso oirooXttjp 
« o;^ WIMoioiooo wovo m% 
•itlioF fyoB iliotfto 01P of lilio •XXorOi fbo 
oottpmio w m ftUxvdod •otttontioxa '^ vitKt 180« 9^0 oaA 600 
gndo 8i0 nmohod wiltli mmtmt obA w m dogvtaooft v l th 
<30X^ » fbo •poo&ao&o vor* oo*toa vitl i » tMii f i l a of VaOi 
of-i*0 fm ^liiolnooo (o^out 1#0 st/oo^)* fliio vao iono ^ 
•p?aariiic a ooaooatvotoA ooltttioik of loOX oa ft opooia«i liomtoi 
upto alioiit 300*0* Cootoi mploo wox« AvioA Iqr ktmpimg %hm 
itt • liot oir OTom Moifttaiaoi ot 190*0 for ovomiilcl* 
5*1.5 i n f t m i l f l i l H l t l 
XoOl oootod opooiaoao voro oMpoiiioA to tlto IwUeo of 
o qmovis holiooX tliomol Moaoo* fho kot oorrooioa otoAioo 
V03P0 ooiviod out m% 8$0 oaA 1000*0 for 12 liomi im fXovizic 
•i f . Voiflit okoiifoo iroro aooMuroA ot oa iatomO. of 1 howr* 
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Wot A exlAmtion tlupt* tMiplt* v m 
5»1t4 a i f f ye t ioa m O y i a 
Aiffrntognatt of wtlimm vm tMipl** 
nm OHaIIWA % Aiffipnetrntcv^ ttaatKliljf xmix^ etlKo^p 
etaK'Cf or rmilmHonm mai m mppropvli^ ^o f i l ter* ttm 
ooMUmomtB l«*nlifl«ft in mto Ii«tt«t in ttlbXo 
Oadiiscd iMmpXtii moro ncmxitta i n BdvOdt of 
^yimaxloal vtoi^ag AMJ^to am m oM fw^tiag oomgomA, 
fht M p l M wvo poJUilioA tmiivrnMlMy ^ 
•ni i iC uoim tmfooono o l t •» m lappliif 
litaiA* fh« sbrtiftti ffptoistiit nmvo mhomgw&Albl^  poMsM «ti 
t fn alUBiiiA ptm^w* iiaiplte mro v f t i M vith oXmhoX wxA 
eei^ msA •miatA miw m ptmtomotoiXwtgiooX 
flM p»Xitfll«i MBplAt WTO O t t M iM 
of or oiolloA oltotfvlTtioalljr i& a HXO^  mMXom tOT 
aiunloo* 8«ipIoi oltofaatlvoajr ptUiftioA mA ot^oA v m 
found to yovool ivoatoip dotalXo of atitvis otmoluro* 
ftm poUoboA and ot^liod oMipXoo vovo oxosiAOd mdov o 
£oitt PhotfaotoUurfio*! aiovoooepo «iiA tho poHloM of iho 
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M i m i r l m t i m t MuiXn mf plittefvapM* 
2 iXtetgwi M t f towy (81 ) t 
0 « i M A i t 8o«tila« MXme%vm Mtmmtmp^ 8 0 M 84*10 
wmm iis«a for th« iSf stuAl*** flw iaaylM v m ooat^ A «l%li 
ooUoidAl ioltttioa or Mmltioa* pvidv te seuuiitif 
tturotti^ si<i]PO0oop«* 
5«1*$ B n t w l>l»p#y.ioa AnnJy i t (iPJOQ 
HiBtiitt AifftHtetiott vithiA iaa Mfttxlx 
v m oHalJMi ftOB IDAX eolidiwtviitloii p»»tix«« 0«ft1»riig« 
•geMfflliig lil»«>»»n-KiWcqpiriroa#X i4«»10 «m» laift for 
121 
ftl I f i I I 
IHflraii •Witt 
91M IdUittitt •addatiOA Xae«n«l-600i 
II9&«1»400» 9iMalt-lO$, 1*190G «»« lias b««ft «l«ii«« 
itt 0t W0X At 890 ftitA tOOO^ e fov It fk» 
v«lKlit flluu^/tiM luwr* giwn i n figuytt 5«1 mai 
At lOOO^C, mtltw U i l t i a l l oM df alKmt O.S tli» 
VftOX mot i^ mv aaar eh«ii«t in v»iilit duxtiic 
12 bovr oxlAAticm tli« txa^ir tliovt » 
hoU^ imhaeHowt upto 8 luiiurft at $50^ 0 # tlii* folIov^A ^ m 
mlu^limi^ mpiA m i ^ t vitli iaeywiuKlBc 
' l^t S«0]. eostti tmrntihSm w josi&tttida tHrnn m 
ataxOy 1i«)i«rl««r «eI 890 miA tOOO «^ fh* total 
miil^t m miA 92«0 at 8$0 aai f000*0» 
yaapaotl'raS^. 
ytatMOQ' 
At 890*0, th« oaataA allair i^wa a aiar l f pavabolie 
l^tliafivar upta a^oat 6 lioaipa, tMa ia fallavtA liy a faat rata 
af axidatiea* Bowarar* at 1000^ 0 alla^a 6h9f paraboHa vata 
lav, 7lia azlAatlaa rataa at fOOO^ ava vneli Idl^liar than at 
89«®C. 
1 2 2 
Viaoiii*»IO$ idiinr* MXttliT*^ mia3UL iraiilit of 
l . f mg/rn^ imi 9*0 mg/m^ at 8$0 wai lOOO^ G* 
flMi mxmm mm to Is* lioth fii* ttsprntiae^ii* 
fH* S«0I. lOS^y idkdilt m l ^ U M m « l Isotli 
tlift mi^ aoMM mm fMiml^ tMnU 
OtS Vi/fii^ «Bi Bc/iB^ d 0$0 aaA 1000^ 6* 
£iiitiiiair AUXIBC 4 lumrt IHt if i i^it 
oeoiir f#:UL<niNMI m fwmrnw ta 
ir«S3L eofttiA Sidkt9»*aoo oxiftlaM by # pmiidlitt f ^ t 
lanr nt eSO taA lOOO^ Q* fH* td ox i i iM at kucOi 
tfUmwip tat«» tiiaa tli* liioom#3UiOO iuqA dOO allOT* mO^ mt vlsti* 
4 tmf^ 3unr M M t« tm ^mvmUm 
mm tb* «»laiiiati«ii of FarsboUft axiAation* 
Itoyplialagiaal atailaa 
r i f m 9.9 tlwva l l a w t m al#i«fi*apli af a 
avaaa oaatioa af itOX ooattd aUay aaapla aomiaA a l 850^0 
faf 12 ikflnva* flui aeaXaa aara aoyavattA t m tli« aaliitrata 
a l aoaa mgimwt pa«aili3jr 4ima ta paUiliiiif aztifaala* flia 
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iamtr •oaUs eolistitiit* tt«fii«tltt iHgM piam*) v l t l i 110 
( l i ^ gr%f) iii«lii0io&«» fli* «a%tr M a l M mm prtAwadwmtlf 
in wio vlt i i ^^^^ i&«iiud<»i« gmy) * f h m 
i t cvllliHeio* 0t in t tmal ^ ^ ^ ^ foima 
in tl&t ifmtF teftl*** f l i is s i i^t IM Aat to t^mtAim of m 
iatomtAifti* mlmttX^ 0r020].2t aos* vhleh 
«iiA f«it eottA«iti«A ob tli« mOl « f tub* «aa 
of it aoooiipoooo oaA Attovwiilfttoo at tlw olloy/oftlt 
itttorfooo in tho torn of Cir^S* 
HmtaffgQgt 
rigitjf 5»4 m optioal of » oyeoo 
oootioa of IfttOX ootttoa alXor fho aioiNigM^li ihovo 
otrong ovidoii«o of doop ponotVAtlon of ^ omit •Ooag tht 
groiii botmiurioo and a pvofnot intomol oxidotion* Tianal 
•x«iiiiAtio& of tho oomdoi alloy Undieatoo tho p«««oiioo of 
"hw&m oolotupo* Fo^O /^ro^O^ lojrorod miXtiplo ooaloa ultioli avo 
too f raf i lo cad oro oaoilar dotaohod fyom tho alloy, fho 8m 
piotttvo (yig. 5*9) of tho alloy ohowo aovo dot al ia al>ottt tho 
lAtovaal oxldatioB and doop poaotratioa of tho salt along 
tho grain honndarioo* Tho intomal ozldo notvork alaoot 
ontivoSy oonpHaoa of OVg^ ^^ * 
HtataHQO' 
Optioal niofogvaph of tho oaaplo ooTfOdod at 890^0 in 
tho prooonoo of VaGl haa boon ihovn la figiuro fho aiovo* 
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grms^ i&mm thm pr^tnnm of • Malit MLtk eontidB* 
til* Amek pbmm Mat e«0 aaft m pHas* 9t MiO* flunr* 
i s «irld«iieii of wem isttfttal oi^fttidita* XiO ppiMiCki^ LiuKilljr 
wmm to fdvft i^reia sad ^ 
l^alim* flui MASts frcm 
Aiiyiiii p0MihiiMI« SmiHiig B X t e t m aiofc^gri^li tlui 
{fig* sliov «|jil3.«r w^wmtwm M t w$Mh 
timw^ flm pt^^xm itiaiemt*^ tlit f<»im%i0ii df 
ft tdaSUi nf BiO vitl i OtnO i&eXuviOBtt* OuttfBOKt liigrtir 
yiti^ im OuO* 
itt lf lr lQOt 
figtiv* 9*8 sltoir* eBU piettxs t^ df IsGX doaftd lli*2CK) 
ttVu f^ ftt 1000^ 6 foir 12 bmaiPt* fH* of 
tlw •oal.«« mr9 mwij^ oon^oMi of Bid wmmw tlMi imsoip 3.«ar«f« 
pAvlt^ ps eoatalA fiOi^ o0metiiti>ftt&oii«* 
diffyoiHtieii m a l y H 
Q«a«litii«iit» wi til* 9t M 3 . 
ftHoy^* mn li«t«A in tft^l* 5*1 • 
5«2»4 P i t p t y i m Anftayla (BPAl) 
$.9 rvprtMBta X-vagr eonoontvmtiea of 
HaOl^'oeatii Il»eiilo»fO$ «nof oUAisoA d 1000^ 0* lUm pvo* 
f l l o t iaiioftto ^vtMuet of « imlt i l jqrtr t i ooaXt* Cv^ O^ 
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f»nm m itia«i» laytr foXIevtd ^ • aeml* •f aai 
ViO •»* thm «tt%«y Mftl* pviMwril^ eonsifrts ot OoO« 
yigusr* ihoiiv «iiA 0ttKo< l^ ivaar 
pvotilts of tht Iii01»eoa,t«i alloy oxlAiMA 1000^ 0* fh« 
Wi9i to ooiitola dvq^ a^ x l iO weA OtiO thougli tlio <mtor 
«B«Xo« oro nob lA 9ia« fbo I I px^ ooont tn tHo matrix aXao 
appaaara to bo affaotad pratoiratttial oxi««tioii of ^^ 
l iO, 
XaWffitarggg' 
flisuxa $.11 i^ira t SiXo( aaA eoaoasw 
trmtlm pmfll0 of tha IaOJL*ooata4 alloy« «t 850^0 
for 12 lioura in a ir . flia iimar aoat Xafar ia xloliar in 
foIiovaA a iri-aavioliiA Ijgrar idtli ittoSjuaioiia of iro&« 
fha otttaraoat Ijiyar of tht aeaia l a sanay ooapoaaA of iron 
pvol»ablar in t2ia fom of I t ia aotawoHlijf tHat oluro* 
mim ia a^aant ia tlM aoala radon, 
I d M i 
7ic«ra ahcva tha X-ray ooneantratlon profilaa of 
B«f900t oaata« witu laOX aaa oxliiaoA at fOOO^ C for 12 bra 
i s air* fha profila iaAioataa that tha aoaia ia n&i&ly ooa* 
poaaA of aiakaX iritb iaaXmaiaaa of obroadiai asA ool>aXt io 
tlia outar ration of tba aoalo. Staap naa ia CI profila at 
tlia oatar aaat vgXWk libova tba praaaaoa of anraaotoA laOX. 
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iiiSfiiiifeiifiii3r iSiiiiiif 
flMi Mi^ tii^timtEartf mmnAon «««iAi«» mf 
•n tOUym in pTwtmm^ M X mt moA 1000^ 0 
i n tli»t til* wmmtim Uh&Hmsap em i m « t i 
into t m gmipm 
( i ) til* ttxlAiktioii rm%9§ of ^umls fomisf aUny* t.i** 
Iii«9iitJU^00f Cf«f9iii3t 
ft<ifta«« mtl^ Al^^) mm m ^ Mghwr i n pwBmm of Ifvdl %hm 
itt «f 
i l l ) Ml^Q^ t0wmM Ct«€«i end l i t foini^* C9i«200) 
mtik in of li«81« -
iloiMi3U400 u l i i o i i i t i i t & m m « «v « i f*JL f l i f 
Xf Aipfoaro that I f SaiOl im oa tHo muffttto 
of ft «]iin»aia fond&f oHoy liiio livooliftoini of tiio fs^tootivo 
oxtAo oeoXo oooium* RoCl. ottoolco tlio f i^a pm^mlMg 
m iro^otilo ffoinot* Qi^^^l^* ^ ^ ffi%oo^|lioatajP 
into 1 0 2 ^ 4 OOMo&OOt ffOII tlio opooliioil on OOBO 
oooloif povl of tlio vooolioii tttl^ o* A jrolloir Aopooit uliiOli 
mm lAoiitifioA 00 iavorlo^l^r fomiA in oooo of 
Zaooiioa. oaft ViaoBio oUoyo* 
1 2 7 
X 4S«031 • Oir^ O^  ^ """ 20102012 ^  
I I aiAjO • ^ 
flit mM to tl»« aUor ofi l«oai» IftgOfO^t 
01020^2 VaOI. (1> tlur«iifli at3.t 
•bA vitl i aUdjr emp^n^mf ff^poMd in foUov* 
imr «tii«liont» 
m * S8§Q1 * 
I T " mM * 
f aiaoi • 
* Xii«oao3^600« 
fiw»lo-t05 
-rHftg'tOg ^ f«0l2 
flM mmn— of tlio XIZ to it AopoaAo npoii 
tbo timmUfntrnk* coaAitloao* fmUo $*2 ohovs tho 
ottd of tho efeOomoo of oowMa •loMftt*^*^^ 
AO MTlomo ohlovlAoo ( z n to TX) iMiro omtvoi^ 
tlunrai^ tho soXti oxjrgott ootiiritioo oifo MffioloatXy 
to oonvovt aotoXlio o ^ m o o into aotoHio oxlAoo* 
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rn 
• I I I 
I I SiOlg • 0 
X 
n ^AljO, 
fim MAV im vtaot v i ^ in a l l ^ t 
m jieig • m — ^ moi^ 
Coatiimatioii of this in tiht of 
dineeatiimoat aiia powat 
iioit* Xl l t IV sod tX Mi^miiag tii* foni»ti9a« «f 
tasA 99AW2§ mtp^ttivi^f pr90«»d at liftelamfA 
at th» mM/uXt iiitarfao* Am to Aoplotion im f02 
rotoltiike in tht px^oipitatlon of tli« at th« mXt/gm 
iatorfftoo* fht Aiasoolatlott of into oxiAot moA. 
prooipitatioa of oxiAoa at tht sait/gaii intarfaoo giTas^riao 
to a thiek porous oxiAs soais* 
Bssitos tbo aetiTs vols plsjrsA Or^y i a «Bli«iioiiiff 
tho hot oomsistt attask iaa«os* j^r MtOXf tho x*oXs of aotal 
siaoilAss osaaot bo aaisrostimatoA ia agipnevatiat tbo sitoa* 
tioa* Sha boiUnf poiats of traasitioa aotai luOidos 
(fabXo 5*2) «ro ^aito Xov «iiA at tho aXXoy/soalo iatsFfato 
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tlw TolfttiI« oot&XA bitili ttp (mftt9l9nt pamawtup* to 
l i f l up %h« or Aoim pvotootiTo oxlAo 
flio olufoai* dxido forming allor* tltov diooontimtoao 
oadAfttloa etunroSf ft Mnteif kliiotioo uoa&lXy toUoirod ^ 
m p«rftlMiU« bohsvioiuf, fhio io AgoiB oYldoneo of broale-
lag tip oz&Ao ioftxo* Atirli^ t acgroftoiTO mett^ u of ir«&I« flio 
isoyphologl«« MTt in oonolotoat mth tlio aboiro aooluu. 
imiolk io oobosmtieaUar i>opyoooiitiA in fig* 5*t3« 
fho ag^ooivo ftetion of loOX i » oialiAnoiiM; eoxro^ 
Hon ftttaok of OrgO^ foming fOlojo has tweii ivponiiA l)r 
nottlsof of inroitigftto^o^"^* Howoror, i t Ium iiXoo boos 
ttgrooA tliot i f oaffioiont Or i « prooo&t in tbo ailoy th^m 
booiAoo fofMine m protootiTO ooalot nouttaXiso 
tho agi^ yoaaiTo aetion of SaOX* B i ^ Cr mH^tt v i l l tlioro^ 
fofo bo boBofioiai to XaOX eoivoid.oa i f mmXX aaou&t of 
Mdt i « proaoiit* 
VaOX*ooato4 1-1900 alXojr idiova attoh Xovor oxiAation 
vatoa than Ia2B0^**««fttaA aXlojr* Mt t io attaak vaa obaoiroA 
v i th AlgO^ ia VaOl upto a toaporatiuro of 1000*C* Oonti* 
imoaa aaA aaootli oxiAation oarroo aro obtainoA aaA aoaXoa 
aooa to bo aAbovoA aaA protootiTo i a aatuvo* I t i^ ppoara 
that tho itttogrity of ^ o AljO^ f i l a ia aaiatainoA i a pro* 
aoaoo of faOi, AXtboui^ tho aUoy ia aoat aov'orolar attaokoA 
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•itlur la pf99m9 of or i t i aJLxtiir* with 
(Cbmptw If msA TX)« 
999mm to U voAomtlr Af tsoM hf laOX 
18 99mp9Xt99a to fondLag oomoloxi 
9»t«« of tho K«i01«>eoatod aUoyo 9^ 9 maoh lovor tlioa tho 
00i»P0«p0n&lBt Xa2B0|«'eoato« alloy* 7artho7» l^o oxlAatloa 
mt9 at i a amh Mi^ox' tbaa at tOOO t^?. Vhaa 110 f l l a 
OB tlio alloy ooBoo Into ooataot trlth H^ul^ BoOl, ohlorlAls-
lug voaotloa oooum* 
X I I I SWIO • aiaOl "" » 11012 • HagSlOg 
liltBld HaOl ptaotx^oo tb* aolt aiift ooaoa lato ooa* 
taot with tlio aotol 9bA voaota aeoov^lag to th» maotlaot 
XI? aioOl • m • <>2 • Ia2»102 
Bovoiror, xrr a«3r pvooooA to only a Ualtod oxtoat ftuo to lov 
oxygoa potoatlal gamftloat pyoduooA at tli« a l l^ /ao l t latoi^-
fato. la thooo olromataaooa tho Tolatllo VIOI2 Tapoiufa 
1»x*oak tho oxlAo aoalo 9r paao tluroaci^  tlio aolt oaA oxldloo 
to VIO at oalt/gaa istovfaoo aa aeooyAlaf to IX« furtimr, 
Sm i^Og ao fofaot hy XIII aai XIT la Aloaooiatoa aaA prooi-
pltatoA aa VIO at tho oalt/gaa lalorfaeo* fhlo voiolti In 
tho fo»atlott of povotto oiiA ooploaa ooaloa of VIO o» tho 
alloy oarfooo. Rovofor, tho laaor loyov of tho aoalo aooaoA 
to fotaia ooao VIOI2* 
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nmeiag of tli« allejr i a pr««tne* of VaOl* 
tvo opposing f*otor« affoot t)it oomaloa vit l i 
inofoaaiiii toapofmturo thm iaoroaiiag mti i i t of IkqaU 
f iAm to aoool^vsto tiio mto Imt at tha aaaa tiaa tha amoaat 
of 02^ 2 Aottvaaaaa. Tim balanoa batwaaa thaaa affaota parhapa 
laafto to tlia aeoomiMa of aaiiaas attaak at an iiitanaAiata 
tmaratttjw* laooaal»i00 and ViakaX'^ SOO m satariala 
iMoh ilioir tlila bahavloar ivtiairaaa otiiar alXojfo Ao not ahov 
ttaadJMiB eaxToaloii at and oorraaioii rata iaovaaaaa with 
iiiovaai4it« tampafatufa. Aooo»Aii« to Baaoook^t tua iata«» 
gslty of tha aoalaa wtmngty iaflaaaoaa tlia aofsal affaat of 
taapaxmttti^ oa eonroaioa vataa of tha aXlo]ra« 
Koaal^OO l a aoat avrai^alr a t t a o M ty HaOl at high 
taaparatuya, tha lataaalty of tha eorroaloa attack lae:paaaaa 
v l th laoraaidBC taaparattura* 
At fOOO^ Ot M X (1) attaolEa oatar aaaUa of OuO to 
font OttCX (Xf) t tha ll^nlA fnvthar paaat«mtaa aaft raaot irlth 
laaar 110 fl2a to f a n VlOl^ ^^ Vt^MiO^ (XXU) . 
Xf SaiaOl • 20«0 2CaOX la^O + © 
HaOX (•) furthar attaok tha allojr fo i« l» i CaOXt IlOl^ acA 
Ka^'lOg* 
OaOX anA VlOl^ fofnad froa XT aaA Xlf mad trou tha 
aahatvata aora oatwaft mad axldlaa ta OaO (XfIX) aai HIO 
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(ZX), rttf«0tl¥«ljrf tim gmm/MM 
m 20uCX • 0 » 0*12*^  * 
OTI ChigO • 0 - acmo 
At looo^c* xizz «aa xrzx » 
tiilefc AupUs oxlA* <i<»ia« of Cud •aA S&O. flui Olg •vdl'rvA 
aiurinff %ii« oMmttm fiov eomil^m 
mloat wlttk f tlm* inertMHng th« ••rwfity «f 
•ion miith i t iiiAieat«d lyjr tli* of » llii««r 
tOuirtljr Afttr eaZainAtloa of • 
IdiMitios* ttov^hologr ifuftiOAtostli* prtMnet of a 
tliiolc oxldo eoatftiiil&g ia.t«mato itsfox** of oop9#:p 
ana iiielcol oxidoo* 
At S50®C» Vi^Kl ) poiiitimtoi thxt»t2^ tilt oxido oeoiLoo 
•ad diipootly Attoek tiio oXJioy Aoeoydiag to tlio voikotloiui ZZX 
•nd mxx* 
XfZXZ 2»oOi •2011+0 • 20tt01 Mm^ 
OttOa. twd l i O l j iroXitilist off «t t in* ttiipor*tiiro and sow 
otttvord thvougli tlio ftoXt oad oxidiso oooovdiikf to voootioao 
m i kbA Tito voiglit gola/tiso plot indioiitoo tlmt 
tlio tt2JLoy oxidixoo m pmrobolie mto lev *t 8S»O^ 0« 
I t oppowro thot oxldotioft and ehloridiootioii roMtloao 
( inroMnc onZj^  IToOl.) gmmetHlst foUov ft pambollo x«to Xftv, 
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viuii^Mi, oiaoxlA&tl^A IftMtiOSS (iBVOXfillg ItfDl mA ai^ig}} 
fyoAttdiaf movm B^nmm »t%s«k m iiiAi«ftt«A m Xiit*«ip 
U m , 
f i f * $*f4 ps^sttiit* soiiiBiRtiv v«pr«»«fitfttioiii of 
Mmwi. of MOIMS^ OO aJJiOy a$ 1000%* 
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U 1>mM «aA A* Eapff in OomMlott 
2« ]i« c* B« l l waA A* B, Rortoy* foi^  Znorg*^ 
Qin Ohcffiittt", lenffim Or^ up Xit<« <t974)« 
3* ]>« V. 0* A* tttiorts ani I * 
8oe*t M&f <1979). 
igs^  im ami* 
3* ft* 0» Bar»t;» B« aiontotty IS. wcA t . H«iie&ole» 
O.S*(}*B« O^af. on *0oxvo«ion itnd Depotltloa In 
0M fttiPbiiMcS I>oii&oiif (B«e«t 
6« 1*. Haiieo«Ii» aoX« of HaUd^v ift High ftsptrftttup* Qtm 
Conrodio&S Pr«»tat«d at llttttfoebMi 8o«*, f«Bp«viH 
tttr» !f«t«3. Halii« OlMndlstfy* 83ni90«lini» AtXaata, 
(Ocst,, 1977) • 
M X * 9.11 Ooavtittt^nti UvnttflH Im M a U t •f 9«ei 
ttsiai dlffVMfllott 
1000 910 
890 ft^O^t XlOt 
1000 W z ^ y ^•^Oj^f OTgOj 
I»-800 690 
11*400 1000 OnO, irio 
»i-»200 890 9i0» 9103^ 
nsM^m tooo 9i0« Or^ O t^ OeO 
1000 910v UgOj 
(XH M Inooatl; 11 « Hon*!; l i « Viok«X{ Him « llaonle) 
f«i»i# Mmtm fomt (9^ )» i^ i imt point i%} # 
mma&mt^  fmm of fomitticaiAk^Aa. 
(AU itt K«1T1ii) 
% 
m m im SI •^0*4 
3n 540 
1505 880 75»e!t0.5 
1013 S ^ 1525 77#fiH^ 4»0 
1095 1014 i f r r 
OifOI^  1425 884 w 
AIOI3 m 545 720 
ItiOX \on 1015 1758 98*%0.a 
OttOl 705 DO 
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CAPflOIB Of Kimia BfUPIlfl 
Fi§. 5*1 V«ight tia« plot* of HsCl eoftt«d 
ftXloars oziaiLfivd m% 890^0. 
t i f * V«ight eh«ag« Y*r«u,8 of iraOl eoAtod 
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4 6 8 10 
TIME i H O U R S ) 
Njra-jos 
N i - 200 
^ I N - 6 0 0 
» - B - l 9 0 0 | ,,. 
12 
CABmm OF ltBfALlfla&APH8 
f i t * 5*7 SoMUiliii Bierograpli of Ziieoa«l*€00 ooftt«i with 
HnOl ttaA oxldis«A mt 890^ 0 fox* 12 houif*. 
(2850x> 
Fig* 5.4 phoiomlex^grapti of XneoB^ X-GOO coattA with Ssdl 
ttnA oxlAlstd ftt 850^ 0 for 12 houfs. 
(400s) 
flft* 5*$ Sotk&ning Aioyogn^h of Xaooa«1«^00 eo%f& vith 
HaOI and oxld&sod mt 850^ 0 for 12 hours. 
(1000*) 
fig* Photoaiorogrftpli of lloa«X*400 eofttod with HaOX 
oJdiaiaod St 850^0 for 12 hours. 
(400x) 
Fig. S.t SOAimiiig olootron miorogr&pit of Koaol*400 ooatod 
witH SiiOX moA ozi4iflo4 «t 850^ 0 for 12 hours. 
(600*) 
f ig . Sooimiiig olootroii •iorogroph of IiolMl*200 eo»toA 
»r 12 h 
(800X) 
with IToCl Mad oxidiaod 1000^ 0 fo  ours* 
fig* 5*9 fhotosiorogrsph of HiBonio«105 oostoA vith RS2^4 












pmim py nmn 
o f S iao t i l6*105 oo»t«A v i t h ^ t O l And O H -
ftlsod IOOO®C f o r 12 lur». 
5«tO o o n e o n t r f t t i o i i p r o f l l o * o f BiK^^ 
of lfoBOl«400 e o a t o d v i t l i Hi^X o x i d i e o d 
1000®C f o r f 2 
5 . 1 1 X - r a y o o n o f t n t r a t i o i i p r o f l l o « o f n% M.oc ^ Cr t ^ 
meA tm R<x: o f t a e o n o l - e o o o o a t t d v l t h HtiSl mH 
o x l A i s t a ftt 890^0 f o r 12 Uro* 
F i g * I - r i g r e o n o » » t r a t i o i i p r o f i l o s o f B i » Co 
•fid Or o f B* t900 o o s t o d v i t l i BaOX and o x i -
dinoA * t 1000**C t o r 12 l i r » . 
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Ziit«ii*I»iOO» Xn«oiitl«800« Mml^OOf Siek^l^aoO aaA 
B«t900 MplOJAi AlUPiac hof ill 
•«ae# ^f Mixturvfl of Ha^ SO^  auA VaOl, fh« noMlfi*! 
of tlio olloyo wpo rofoxvoA in 
gyopoytion of tho nalt ix l t t fo 
Solntiomo of HS28O4 ^ oontatiiiai Aofiaito 
•wumto of tlio oollio ^^vopmAt Solutloao of tho watf 
ifOf« Bixoft ia pyopoiHiioao oo oo ^o pfOTtfto aixliupo ooXntioao 
ootttoiiiittf t i a m M m U m of 1 t 9 oaa $ t I* 
i^opoetivoaj, Ooro VM tolma to QOO admmi wioitBt «f 
ia pyopoviBf tlio oolntioaii* 
gyopoim-tioa of %hM oaH idrtwo ooatofl opooiiioa 
lootoacnUr ooiipoao of 1*9 «• x 0*9 x 0«l fa aiio 
oy vooal ipooiaoao of Aiaoaoioao 1*9 m Aimotov x 0«2 «i 
thiokaooo voro oithor oat fyoa tho olioot •r roA of tlio oUoro 
i^ofootiirolar. fhooo opooLaoa oaaploo wovo poliihoi oa a 
aotor «riToa Uoo poUtflMr aoiaf 8i0 pi^iPo of 180f 920 oaA 
iOO fvoioe* voopootiToljr, ttao po l ioM oiapXoo voi« vaihoi 
with vstov oat thoa AoftoaooA vith 001^. flM poliiboA iqpooi* 
aoao vovo ooatoA aaifovalgr vit^ ooXt aixtaro aoiac opm^riaf 
toohaifao* A ooatiaf of a ^ t i fm ooXt tMokaoM (f »9 
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•§/«§ } VM BtiataliMiA diurlttf ^xpmpimmut^, Oo«%«A ^ptelMBS 
ir^vt 12 hoeiy* iR m M wwi MlatAlttid at 
gfti tgmrtgft t m i f i 
mlxtwm dofttti np^olaeiis in 
^ t i a r t s biiolc«« «»& t i l * H M •aip«ii&«a t o t l i« « t t « n t 
o f t i l * l i o l i e s l t lkonttX b a i o i i e t ftttMiioa i d t l i m o s t b o * 
t o s o t o v * f h 9 h m l m 6 0 wm& dixvottadod ^ ft i ror t lo f t s . t j p o 
f u m i o o t t for k i n o t i o a o a m a m o i i t a v o i g ^ t olMsngts mmm 
BOMuvoft ftftor ^mth eno hour* Sho b o t o o n w a l o t t o x p o r l K o n t c 
y«yo <mt f i t 8$0 aafi lOOO^C i n m mtmrnA o f a i r * 
f)ifoo tpooiBtiio vwro oxiaisoA in aottrly iAontiool. 
ooaOitioiio for • portio^lKr oxidation oi^^piaoiit. fh$ f irat 
iq^ ooimoB vaa utiUaad for ^hoaioal idootifioatioiui of o o m » 
aioa 9X*odii«ta ia tho aoaloa^ tlw otl»r OBO vaa nsod for 
idontifiaation and tlia thifd vaa rataiaad for aataUograpliia 
oxaaiaatioaa* 
d . l . f iloryliaZoaiaal atadiaa 
i«t .9 .t Qptioal Matalloarapkr 
Oxidiaad aaapXia vara aauatad in 9dpar piXa ^xaa 
uaiag Araldita aa a aaXd aattiag aoapoaad* Xoaatad aaaplaa 
vara a^radad an diaa palialwr «ai8c 8i0 papara of I80» ?20 
and €00 «radaa and on a lM»d poliabar uaia« 0/4 crada aaarar 
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Fill* poUtflii&i of th9W$ m p l * * w f «idPfl«A m% 
elotSi ttfiiif 1 |t Aluaiiift y*irt«f« I^ yittfMfui o i l 
hmm iMoii M li^piiii ai^ttii AttHag tit* ontim politMag 
op«imti«ii» i«iipl«i v«f« imalitt with aXoolMil anA 0OX4 «Bi 
ir«r* otclioA •Itlsmw i^tli 1)1 Mi i l« m M i m of yoOl^ o» 
ottiluiA olootvoliPtieaXIr ia HiO^ for 
flit pollaliiA «&A ot i^ioA tMMtploo wivo oxoMisoA mAmf 
tht pliotMotal^llioal atoMoopo e t t a ^ A iritli a 
aoi tttaora taA yoXttonl povlioaa of tit* sdloro«t»ao%m« 
ir»sa pltotofVi^ tliftA* 
SotMBatiiia g2.*o»»oa m w i o o p f 
PoXiiboA ipoolaotta v*y* ooat*A idtH oo34oiAal m.Xww 
ew gotM oaiatioa* tad «S8aia*A iuid*r a OoaMAg* doaaalaf 
Blootrm Hlevooeop* KoAtl 84«to« Mieyoatimotnva* s l f i a f 
A*taUa ««v* pliotograpM m% a AoaiffoA ii«gaif!lea-
tioa* 
. i l a f « r l>i*p*r*i*a x^ rwsr AaalyiAa 
BX«Mat*3b AlatviMioa irltHia tit* aaala* aaA aatvix 
ir»a a*t*faia*t trm WMl igf oUtaiaiBf ooaoiatvatioa pya« 
filoa* 
A»f«t X>»r*y Plffy**ttoa Aa*ly*l* 
Alffraotioa pattonto of tli* aeal** oa tho 
oomAoA aXloyo ir*v* obtaiatA j^r a Aiffara*toa*t*ir 
139 
f or vaAifttioM «bA mt ^fv** 
pvittt* flw •onttltttw&tft id«nilfl«A in soal^s 
m 
i ^ i j y hXM 
umm iimiiifi 
tMfifmtturw liot 99V3tPw$Am l»«liiefl«ttr Mf MMmm 
iMWtMOO^ ]to]M]y-400» 
»iaoiii«*IO$t B«*1900 mft Vi«l»a^200 h$m hmm 9tuAi«A in thM 
«t pMpt^wt in %hm m6lm» 
mi^ l^ u of tt9 aaA 9tf» aliiifiiM iwr« ewpiloA oat 
• i 890 oaa 1000^0 ia flawing tbo oomoloii vnno w m 
of Imvo Aiif^Uoiio* figorto •»! i»2 Aov tho 
oluRfo/tljio «t 850 «al f000^0» i^o^ootiirolsr la tl&o sM i^onoo 
of tho aisditro pvopovoA im Ii9 soior imliOt irltll.o fignroo 
€.9 6.4 olunr tlio voig^ in pmmnm of 
tho aixtiuro pi^ povoA Is 5t1 aolor s**tio» ii^  890 MBA 1000^01 
foopootlvoXjf* 
oootoi sailor oxiAiftoo Iqr o 
pwn^Uo vslo Xov «» 890 OBA tooo^c* l a Im^ ooooo tbo 
allosr oxlAisto at a voXatlirolar alow fato aaA tho oxUatioa 
xwtoa mf oiai^lay la aasaltato. 
At 890^0 • tlio la^ SO -^^ aOX (9t1) ooaleA alXoy too 
oxiAlsoa tlovO r^ foUoidfic a paralioUo rato tm ahoviiic a 
total volfht i« ia of aboat 0«9 m§/m? ia a 12 hour oxlAatioa 
yoa. At 1000^0» tho 9s I alxtttro ooatoA aUoy ia i t ia l ly 
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nxlAiMf Igr m m i ^ f«Uif Mommwt a f l t r mhm% 4 luKUPt th* 
•tan* m MwH A^M 9t mlmt UO 
mt^me 12 lioturi df oxiiatioA fim. 
l a t t a t l b W 
• t tilt aixtixyw «o«t»d aXUy oxidiM* At 
m «lMo«waaj l i ^ 0JEia«ti0tt xmt«t ptituips ^ « Xiatwr x«t« 
Umt ininim, «t tlU.* tMi^ tvatiuPt 5H sixtuf^ 0O«t«l «ll«|r 
o x I A i s t t t Hy « p t t v m M i t i « » m t t d m m eoBp&miiPVly l « v 
dslAitieti f»tt* 
At fOOO^Of t iM l t $ JiOLxtiayt t X U f a t « 
wi«lt aliiiir amta aaA f o U t f v a m p a v A ^ H e Ijnr* Htvavary i a t h a 
p w m m ^ o f $ t 1 B i x t i i t a a U i ^ aliova va ig fa t l a a a a a ni^ta 6 
i i o u m f a U a v a i liy a a i ^ w a i i ^ t f a l i u i * 4 i v a i i ^ t « a t i i a f 
a ^ t f « 9 i a a M a i a a A a t t l i a auA d f ^ a i t a « l l i » i 
tm* 
flffltahWt 
At l i S a i z l t t i a aaatad allar axiAiaaa ligp ft 
pm»MXtm rata lav aaA tlM aadAatlaft vataa ara Xowar tha» 
tliaaa ia aaaaataA aaaditiaaa av ia fvaaaaaa af laiOl ar 
Bavavavf at 1000*0 tlia aaatat aUaj axiftiaaa at 
aaan faatay rata parlu^a li^ a yaraHaXia vata law ant tlia 
aaiftatiaB n taa ara aiailav ta ttoaaa aHaatvaA AiuPlBi 
aaaaatai aanlitiaft a» ia pvaaamaa af laOI^ 
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Xm $t1 mixliupt bXI^T txiAiMS » 
i t Mt^ hl^iir tOOO^ O tiMa «« 890*0. 
Xtt •osps^soft to tt«xiittl ^ilAitioa 
f m t * Jiot MMi t o tw ttltoroi • f f t o t i i r v l y thm p m r n t m ^ 
of h l i ^ r toiittt&tapttlioii of ir«01« la t th« Mat sistiuro 
t U a A m D^c tey aao imt o f i ^ a ^ i s lx t iupo) a iMii i ia i ioo 
t l io Vftto « f t u o o s i i A t i i m S t 1000^0* 
ffiagmt-to?! 
I t S mXxtwf eofttoA Vlj ioi i io*fO$ lihflfiro m v o M l ^ l j r 
•Hov r s t o o f o x i a s t i o n mt l iotl i t l i o tospovs tu iPoo {8$0 oaft 
tOOO^O) m i l»3r ft p f t v s t o l i o i m t o Xwm^ o f 
0 . 8 2*0 mt t /m^ l i s ro W o n o1»oFvod a t 890 u f t 
1000^61 Aiaviaf 12 liowp oslAoctloii r m * 
traajtko t h o o s l A f t t i o n %9hm%mat o^oox^oA s t 850*0 i a 
t lM pvoooaoo o f o i a t a a i x t a v t o o a t a l a i a t h l ^ ^ m n i a t o f SoOl 
( I t 9 « l3 i t a9o)» ftUor eoatoA v l t l i o a l t a l x l a v o o o a t a l a i B f 
h l ^ w a a o a a t o f a l z t w p o ) oliova v o i « l i t l o o o o a t o 
tlMi o i t o a t o f 1*0 m g / m ^ i a a 12 h m w o x i A a t l o a v « a , fiov» 
oTOTy a t 1000*0 i a t h o pvoooaoo o f 9 i 1 a i z t o r o t h o a U o y 
o z i A i s o o oXovly o h o v i a i a v o i g i i t c a i a o f alMmt t . 0 
a t t h o oaA o f t h o o x i A a t i o a r a a * 
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M900t 
850 Md 1000^0 lAsSO^-VsOl (ft9) Biattm e»a1s«i 
8*1900 riunrs i > l l miglit Aweing •xlisliMi* fflM 
mm 0#S mA t.B BfM^ at 090 «Bi lOOO^ Ot 
At 050^0 I000^0« %)!• 9il aixtiif* lOJUsgr* 
ftt « impiA vfttt a imr* Bovinr«rt 
at 1000^0, 9t1 aixtur* ooattA ilMV« a l i l ies' vaii^t 
gam af aOMwt 52 ag/oa^ mA 9f wm^ m aoapavlami ta 
tlia 19«0 ag/iK^ vaiglit gala aliatma at 890^0, flila iMiha^  
Yiouip ia aoatraty to tha azlAatiim %«hafioiup abaawai in ttia 
prtetnea at aixtvura eoatainiicig h k ^ w amauiit of H«01 Cti9)t 
i ^ m aaaXl aalght laaw^a ianwm %»aB atesatvtA at l>atli tlia 
tfBpf^ratavaa* 
At 890^0 tlia It9 aixtara aaat^ A allay oUAlaaa at a 
faHati'valy t ) ^ vata aaa faHava a paim^lla rata IJBI# 
ararp at 1000*0 tli« aUor axitiaaa at a vafy aXow rata afta 
9 hanmiy tUla ia faUavaA If a hii^ axlAatlaa rata inAlaatat 
Iff rapiA valglKt gaiaa* 
Xa tha pvaataaa af a aixtara ooatai&iag I d i ^ r 
•Mwata at Va280^ (9tt aixtava) 91*200 alMfa a parateoUa 
rata Ucv daring aHAatioa at batli th« ta^paraturva* via. 890 
mA 1000*0. 
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U9a$ltM im m l * * tlM mH^l** 
1ft til* •f la280^«4r«0l, aixtiurt» 850 aai 
1000*^ 0 MINI U9tH i n tim ^hU 
f i c m i tiiA 6«6 dwir tlkt sot plotuim^ ^t iSm 
f«fMti m ft iCHpU wi%h XftgiO^ 
• SaOX (1t$) ittid •omAtA mt 9000^0 i w 12 tli9 im§w 
«f tlitt ftOftUft X w l f m t i i i A Oy^ij iaft tli« ^ t w 
m v l ^ ift ViO mill IneS f^tidxkft* fli* ftealtti 
mm fi<i{iiiDn«»Mi» « m t 9 l «al aAliftvtiit f l i t ftUoy« 
f000^0* in* to MXv t^iTft ftoXflAfttioii «f 
%MRTMX MA tuXfiAfttioa lyui viileli eioi 
M«A ift oi>«i«a. (fiiWPi <•?)• 
r i g m i b m wm pftvsf «f m s I * of 
IftjiO^ ^ alxliir* (iB tii« M l t f m i o of ooftttA 
ZI*AOO ftXltjr twifU 99miH at for 12 luravo* flm 
stvoafljr tAkoroA to tko alloy MUPfaoo* flMi oator 
Uaror io ftftialr owvlooA of liO vltli Cr^j iaOla^ 
olomi* flM iimor oooloo oomtaiB ooso i^olMto of 0*2*5 
(cvoy). At 1000^0 iM tHo rvvftoaoo of tliio oolt ftijctovo 
(9fl) tho oaoploo olwv olxlXor footuyoo im tho »lovoit««o-
tiir«« 00 tint OIIOOVTOA «t tSO^Ot M tiio oooXoo ovo Ao&oor» 
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X«M ailitrtslv mmm aai pmm»xi$ in tlit Uae^w 
tomMttlVAtiftm im ttui •oiOia (ftcisrv 6.9}* 
IttWtttiteSfiSt^  
Xn til* pvtMfto* At Itf mlxtm Vftj^i"**^^* thlidi 
m»i mMt^m •ocXvc m fonevA At MH th« <090 
taft 1000*0)* fh999 wftfCUm «r« wvy poorly tOimrM to 
•HOT «Bi oMil^ Aotft^ tkod amgr fsroa aXXoy* 
KievoipPi^li «f tlm Miq^ aui At 1000*0 ilwir* th» eop« 
imtfi l&ttyml vltiil^ atgr An* to foxMitioa of 
Cfo*0»)8^ ov Off^ B^^  gvoliiiowiiAwEioo (figitm 7o 
mA Xi l » tlio oXley pf^tovontloUi' oxUiooA o&A ovo 
•out tntosvol. oxMo partioloo* 9 i0 | wA «aro 
iAo»tifioA ixi tl&o ioolto ^ Ait fmtiof t . 
llaBtisimt 
f l g m <«11 tfiovo t b o m p i e t m o f tho II*400 « U o | r 
•M^l* «o»PoaoA ot 1000*0 in tho pvoooaoo of tlio niituvo of 
9112004 • 90031 (1>9). fbo oo«3Loo Imm l^w ooaolot of 9i0 vltli 
BIS w COi&tyi)t imolttoio&o* tiao i s foUovoi m tliiok 
fOfOKO OOOlO of >10 with tlio iSOlMOlOMO of OliO. 
fifturo €.12 ^ v o tho optlooX siorograpli of m ovooo 
•ootios of X-400 oUof oomAoA at 850*0 ia yvoooaoo of mix^ 
t m of * <9i1). fho aloftfraph inAiomtoo tho 
pinpomoo of iJitomoX ooIflAo poftioloo oaA p«aot>mtlo» of 
tho ooXt imto tho oUloy aatvlx* Tho isaor oooloo wro vlohOF 
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i s '1382 ^ ^ ^ MaXt* toiilaim Aupltx MSX* 
•F liO «tt4 OmO. 
Miam^mt 
f i fuvt iii^ini fht 891 plttov* of tb« m^ 
tioa mf m MMipl* of Ii»»tO$ «l tOOO*ci ia th« of A 
sixlttvo of Tkui p l o t m aliovo tbo fQM»» 
tioa of o nalfoni mft ooMpoot oealo vllili poor oaiuivottoo* 
flio inaofi-4io«l ooolo ooatalao AJLj^ ^ ( l i ^ t ) itith iaolaolotto 
of ifppvf) ia tlio fom of • tliia 3L«aro)p» vliilo tl^ o oatov 
ooaloo ooapslood of Cgvoy) fvoy) 
i^tli ViO (iight) iata^oioao ia tho fox» of otmtifioA losfom* 
7lio oxido ooal.00 ooataia bUiitovoi liao tnioa o1»Mirvoi i a 
tlio mmplLoo of tlio omo alloy oomAoA ia flio proooaco of 
oaly laOl* figoro 6*14 oliovo tho SHI piotavo of a aiaglo 
m o t o f . fMo motoi* aaialy ooapviooo of Oi^^j with aaoroa 
iaolaoioaa of OoO oai ViO* fho Ibliatova avo aoat pfoMS^r 
fovaoA ittfiaf f laziat of oxito/ooaloa %sr VaOl/ia^SO^ tooalt^ 
iac i a tho roloaoo of SOg «a« OI2 gaooo vMtfh poaotxwioa 
thYoagli tlio aoaloa aat oaoapo tayiag oooliag of tlio ooaloa, 
fiftuFo C.19 alioiro tko 8BI p i o t m of Iia»IO$ ottuplo 
ooaloi vitli lagSO -^VaOl aiztayo of 9il aolav M i o oaA 
oofvoioi at 1000*0 for 12 lioiira i a floviaf air» fho aioro** 
cnpk ohova tlM proaoaoo of aa iaaor loyor of Al^^ vhiili ia 
AiavaptoA <ao to tho proooaoo of SaOl. Soao of tho fraf-
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M i O t «lil«li m a i m e l B t v «Di • f OoO ( M f l x l 
ffvjr)« CtftiHte fv^jr) wna BiO ftfaiiii mktwr MAIM* 
t^hsnmism im t l i« i a M v t t l * 
aiA i « pimmmM mi i m t t m a l M l f i a * 
him* 
f i g u y * 6 . 1 1 idiova 891 o f s o v o m M f t i o a 
IU1900 i s «f Vs^iO^^VaCiI ttlxtnum 
mt 890^0 , f l i« w a t U A a r * * * ! mtOm^ * « * U 
flilMvvt i m m t «lii«]i i t o f ooa tad t i l i i c 
iao l t tMot i i i o f XfO^* t lM Boxt o m t l o t ooii«» 
t o i f i v i t l i intOffii^oiis o f iSot f i ta&A f f t mA t i m oi&toif* 
Kool eomtoitt BiO irtMk ineaMHioii* o f 0oO* fl»o ooa loo 
eoBl f t i a ofjroloaJLOito of o i i d o o * f l i t utiooiq^iketiiooo o f t l io 
• o o i o o i f o o a l t o i i to t o tHo » t l o 8 « « o f O l ^ ^ f ) M t k 
oooopo t l i m ^ oxiAo ooo lo p f o n A i j i f iroiAo im Dotvoon «ho 
oxiAo o«y«toUoi%o* 
f i t o v o ( . I T ohiovo « SBK pMvof o f ovooo o o o t i i t t o f 
1^1900 o U o y oootoA w i t h o a i x t i u r o o f BO2l04 • BoOX ( 9 t l ) 
•BA oxiAisoA o t 890*0 fOv 12 h o m * f iM a i o v o i x ^ A o v o 
t l i o f v o o o i o o o f o o o a l o pyoAosiAoat ly ttoaooatmtoA i a 
tm t h o f o m of o f j r o t o U o i t o wiiik iaolxaolowi o f f iO^* MoO, 
oaA f t ^ O y f h o a o l v i x taMnro i a A i o v l i o » of i a t o n m l oftlfiAop> 
t i o i i f OWgMy p o r l i o l o i 090 p M o t n l o t o U o y / o o o I o i a t o r f o o o * 
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muirm^ 
6 » f 8 aiiA i ^ p M c t n l typief tX photocvftplui 
• f * VX^ ZQO auort oadAlsH at 
1000^0 toJT 12 liowf** t o pr9mm9 •t V«OX» %li« o t h m i s t 
«oiipft«t m A i m y t H * f h t M t a l M ftpptttr i a 
th« tofa of A noiopl^ ' tmifoym of ViOt iimor seKloa 
oo t tp r lMd o f 118 Cf? ty ) i d t l i ViO 
fim t i O t o te pvoolpl ' iKtoA Aoooapoo l t i tm o f 
ViOXg ovilftm^ioatajr o x i A o t i o n o f VIO* f h o OlgCc) roioaooA 
pvo iuMO U i o t o r a «bA irolAo I n t h o miAAJio ooo t lo i i o f t l i o 
•ooXoo* 
Flgturo 4*20 i l iovo t b o pl iotossvpli o f a o f o o o o o o t i o n 
o f l l i -200» ootttoa I d t i l s l x t w o oaA o x l « 
a i « o 8 At 690^0 fop 12 h m r B „ 1!h» ou tovaoo t oooao t o 
1»0 ooap r iood of Vi^^a ( C ^ y ) l i O ( v l i i t o ) * irMlo tho 
i i m o r c o a p a o t o o n t l m o m o gvoy ooloovod lianA 1« of Vi^ S^* 
AeevueoXotioB of tlio HIS oXooc tho frolmliottiiioyloo aogr 
oloorljr o«oa in tlio aotUx m<1OII of tho Kiovogvopii* 
f l s m <*21 ihovo tho oft iool movogyaph of ovooo 
oootioh of « otaplo of 11-200 oUojr, oootoA with i foj^i 
XoCl alxtnyo (5»1) oiiA oonroAoA at 1000®C fox* 12 houro. tho 
outoy Xogror lo ooapoooA of 110 vlth I II laoXualoiio hut 
^ 0 olloy/ooolo IttloFfooo latoaoo ouXfldotloa ooooro vhloh 
oouooo tho fvoisontotloii of tho Motxlx* Tho (Vl * Il^Sj^ 
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•mt«cti« nM^ imt Mtiiii at tlm aoli-
« i f i « t sal «l mm rtgloiui l a tlui 
in«ygr Pi»p»»«toii i n ^ y a f (i&iOLl 
lnmimlio400 ia tto of t^tS) alrtttyt 
n g m iHiovt IDAX trnttrnX^M oxi« 
Altt i m pMMiie* «f alxttir* (Ii5} at 1000^0* 
fim iaAioatt prtMae* Oi^g^ ^ iaa^taoat 
Ix^w* fhia i a fo31oir«A ^ V i - n ^ Xaarava pvelbM^ eoataia*-
inf 116 %ha autar layaxw ifl«ai la Of*^^ aaA aixlanioal 
Saarara tofa iafXiS aaaL«» af aad S10« 
yaeaaal««edO lo pmmnen ^ t MmM^^wOl Cisl) alatggai 
tlgara 6«23 xapramte 9a» VI aaA ev X-vaar eaiia«a» 
tvatloa pvoflXaa of Va2904 Vft^l (Sif) oosiaA X&aonaMOO 
oxldlaad at 1000^. fh9 af irm^Tieh lagrar l a tua 
immt acftia i t ladlct«t«a, tlda la fo3JLoiraA ^ dbjpoaiiBa sl«)i 
Xaarara fonila< Ottt«v acal«a» fhova l a Xlttla i faa at* aiakal 
in tlia aatar aeaia. 
KaaaI-400 la pyataaa af (Stf^ alrtttgat 
TlfaM ihav* X«>2fiu «oaatBtratloa profllaa fav 
KonaX-400 aoatt^l vlth 9s t alxtttra af Va280^«VaCl aad azl* 
Alsaft at 1000*0* flM laaar aaalaa apptar to lia vifife l a 
alokal (p«v2k«pa la tba feta af Vl^S^) foUavoi Iqr Amplax 
aoalta af (VitCa)S* Tho aattr tealta aoatala VIO la 
1 r:, 
AtiilJiaaK Mtttcfttimtldm* mitcmosl MSUS •mpnm 
M j j O y t f M p p t r ( l a f m o r CnO), f l i « 
tli« pvtmme* of in tlM fi«l«is «l tli* 
uitostaot* forli^ii pwfomtiftX maHlMion of 
9 1 l a t i l * liiui eeoiunroi* 
6.2S ihov* til* «oii««iitf«tiott of 
B»1900 « n o 7 w m p U ooatoA with HagSO^^ffaeX (5«1)iiiaE«afo 
oalAlffoA Pxofllo «lioini • iri*vl«li oeal^ ifltb Inoam* 
ttioii* o f tammlm* Altialii l i i i i msA o o M t mt oIoo bo iHi«i 
AldtfilNitoi Hatm^m^ t ^ ooolo irat l a eoi^mtiiro?^ lov 
OOttOOtttmiOII** 
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P I i f f ? ft Cf I ? IT 
flit higk ^ t i M l m Muvnoxat Pt tmm 
SklXdjrc ham INM» stwilvi m fifmtm of ^ 
I t0 i (9it «iii Its m»lMf Mtioc) 9M 650 aaA 1000^0 in s 
«iimftf of Air. 
f!ui iriii^t gAlmAiM «iim« inAl«ait« ^liMi* 
fosttiiMK •UoyVf #•«. Ia«»a«lp»<00 sad 800 WiA Jlimoiii««>l09 
tflioir iaovtMiiic eotroiloa with i&ertMdac «&«imt of 
ia Vft^ SO^  vlioroM Al^ O^ fo»i«r (1^1900) oaA liO fomor 
(Ii«200) ilMir lAth i&OVOAOlBC 
ittOttBt of VttOaL ill Mhemifii mMX wmmt of HiOX in 
t&o oxiAatiott nttoo initialljr* llen«I*400 
(ViO/CuO fomoi") iMlMtroo oiaiJLMP to olupQBia foaming oUoir** 
f ^ oomoioii sotwotkooo (in ov&or of AooyoMiDg e o m « 
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OjciAftt ien of fovBliic 
• i x t u M t ( 5 t l m t 1 t $ a o l w r r a t i o * ) r o s o l t i i n f l io 
ttont o f iogvodfttiom a i o r o o t m o t w p o o . f h o Aogndotion i o 
movo pvoaott»oo4 i a oUi iyo ooatod vith t i i id ior oaoiu i to of i a O l . 
I&oomol-«00 10 «oot t m m l ^ ottnokoA oad l i i t ton lo -109 i o 
Xooot offootoA* 
l&oomol*(00 aUojr eootoA vitli $tf aixturoo (KoClt 
l l j i 
Ut^^^} sliov* ViO wltli Or^ O^  inelAsloiui la tli* «at«r 
^•atiitk fh* dxiA* ehftaioa (nOfiAt i« prvMiil 
taialEif MMM ViS* iliow57«latlT«lf 
•omtloi t «ltft«lB la 9r««tao« of HaCXtla i^O^ (1i9) •Xthotti^ 
a mOfiAir Iflgrwr SneoB^«*e00 if l i i«l i aoiNi 
•tfwmi^ a t f m M tihomB siaiJjur aoii^hologj Hhm 
i ^ ^ l i t m o o a p v i t t A e f o x i d « « o f mix t l i« oXoaoa t s i a 
t b « v l t l i p r t d o a l a o a t o o a e o a l i ^ t i o a o f B i t <3» anA 
m Mdfidt f r o a t ia protaat la t h t tern of a soaa 
v i i l<^ oxtoaAoA i a t o t h o aXXoy a a ^ a a I f i a t o s m X oonroaioa 
PfoAael haa i^oa fomoa* fim alosa»tyiiotiiya» of 
o o m d t t I l laoal»*»l09 a l l o y oliov t h a d i a r o p t i o a of otlioivloo 
l>rotootiir« aoaIea« flia diontptloa la aova Aiotiaot la alloy 
ooa tod v l t b ( ^ t ? ) a ix tvupt i ^ o v a dooip p o a a t s m t i o a 
of aal% OBA alloy fvogaoatatioa aro alio oboonroAn 
Coaoldoxlaf ira280^ <*iaAue«d hot eomilo& ohvoaia 
foflMr iri«»%aoo alloya ia ai»» %% la foonA tliat tlio aHoya 
aro oxi3PittOl|r vooialaat to tliio fom of dogmdatioii at loaat 
for oliort mtpQmv (Oliaptov I f ) . Vpoa oacpoouro to ITajSO^ 
in Cr^^ ooaloo aro dovolopod botvooa tho alloy and tho 
•alt* fhla oonditioa poraioto for oxtroaoly long poriodo of 
tiao* iroataally ohroaiua doplotloa followad t>y aiolwl 
doplotloa roaohos lifvolo vhoro oxldoo of oloaoato otbar tlioa 
Or or Vi oro fomod oad oal^otaatial oaoaata of solfar aro 
latroAueta into %h9 aXXo^ r tV9m WAgSO^  fpT •tOliaatlOft. 
Su1iMtt&«nt d«ci«afttl#a thMi oeoar %ar oxlAiktioa of tliooo 
otafidoo i^oiatiac 1» tho roXoaoo of oolfisr irliidli io avmil-
oblo for tho fonotioa of mom MOAAOO i s tho bonoath 
tbo aot^votoofiiro ooaloo* 
irhoa Nft0X io proooat in Va^ SO t^ tlio ohvosiia oealoo 
vliioli V01P0 in i t ia l ly pvotootivo in prooenoo of HOgSO^  a»o 
attaolEod by 8aai« fho eox«oaion vatoa aro onhanood 
•oforal aagnitnao duo to tHo fomalioa of Tolatilo OxO^ Olg 
and iubaoaaoat eosroraioA to yollow Ha^ CiO^  vlneli ia dopo«» 
•Itod on tlio oooXor oaft of tlio roaotion tnbo* fiio pf^aonoo 
of tbia dapoait baa in&tod boon oba^rrod in a l l tbo alloya* 
fbo f a c t i o n of oblofido ia to rmoro Obrosiua pf«foiPon<» 
t ia l ly tbaa pfodttitilas obxtiaittH daplotion in tbo alloy* I t 
baa tiro iapoirtant boaslmta* NaOl(l) ovaopa tbvoitgb tbo molt 
and lioott tbo alloy dipootly» tbo alloying oloaonta DH^OTIO 
eblo^idination roaotiona and foni obloxldoa aooordii^ to 
tboir tbofttodynaaio atabilitioa. Tboao oblovidoa wbiob mf 
•olati la novo outvaard in tbo font of Tapoiufa and gotting 
oxidiaod at tbo aalt/aiir intox^aoo to 9oq»aoti'ro oxidoat 
obloftno flTon off rooyoloa and indnooa obloflnation voao-
tiona (Cbaptov ?)• Sooondly, duo to ronoval of obvoniia by 
oblo«ida tbo aolfvur from 80280^ bogina to aolfidiao tbo 
alloy vttob oaiflior. fbo ooabinod of foot of tbo tvo faotora 
Ij'S 
^ • M X t c i n m i e l i z m « « « l i t XnOXiJfftgSO^ 
ftlloy* tliaii in •Xl.or* Za thotm o u t * 
eoBtaitt aostljr M in omat of 5t I HaCli 
9*2^4 •ff«ot« 9TOaue«d by tuXfiir «11X 
iKpofilftiil. Za thi* OftM X«C3. wilX otu«« rap&A 
tioa of th« of oliromliuit alokol aad othor oloaioato 
•XOB0 witb th% AwXopmmkt of ft poroua aotwovlc in th« ftlloy* 
ZneonoX-^ 00 oostoft vltli HtOl^ Uft^^^ (Stl) IUMI BUKOI 
h i ^ i r oxldfttioa mto *« eso^c tii«i tooo^o} omilttar 
Tiomp aOltliott«^ aot 00 isftrlEoAlr ima booa alioim Ibgr tlio m o 
ftllor ooft^ oA vitli 1i9 aixturo, Aa oa^Ioaatloa i« offing 
vl^oh i o f^tooA ttpoa th9 fftot timt t«o oppooiag faotoro oot 
dmlBg hot ooxiraoioa ftttaokt tho oao ItnroX'Ving tht fonift* 
tloa of iaoroaoliif OBOiiat of li^uia with iaeroaoliig toapo* 
imtaro toaAo to ftooolorato tho ratOf at tho aaaa tiaa 
tlio daoliaiac aotiinitiaa of OX^  tmiA to loiroif tha rata 
appvoaehlag that la Ol2*»fraa aavivoaaaata ahoira 900^0* fha 
aotlvitr of OI2 ftt tha alXojr anvfaoa aay ha f ^ h a r Haitad 
hj Aiffaalan whaa tha aaapla la aoTarad hy a ooatiauoaa f i l a 
of I laai i aalt ar la antaarfat ia a aalt* OhXoviaa traaa^ 
port through a UqalA aaXt ia UkaXy to ha alav aad thara* 
fora» at high taaparatoraa tha UQ,ttid aay affaotiraXy i^alA 
tha opaaiaaa fraa OX^  and tharahy farthar aoatrihata to a 
radaatloa la oorroaloa rata* 
lii? 
fim altudiui toning B-.1900 Iki^ oofvosloii 
in py«««iie* t f m aixtur* eoasivtiag vf VaOl moA 
in th9 molMt rmtio of ti5 anA Xov««t in pr*Mno« of imro 
laOl* MaitioB of littX* WMrant of B«Oi in e^^ BO^ onbanoot 
tb* oxidation yatoa of alloy onomoualjr* 
Alg^^ aoalaa to ramaia intaet In praaaaoa of 
HaOX lapto 1000^0 (Qbrnptw f ) and inoraaaing aisoiiata 
of BfaOi in I^ a^ SO^  dooraaaa tha aggvaaaiTeaafla of 
It liaa 1»aan ^ovn that tha praaanea of Ho in 900 
ia ra«ponai1>Xa for oataatvopliio oxidation idian tiiia aUoy 
ia eromdad in praaanoa of Va^ SO^  at 630 and !000^0 (Ch^otai* 
I?)« It appaaifa that tha aaalii amonnt of HaOl nhioh i t 
addad ashaaeaa tha eos^aion irataa W daeraaaing tha indue* 
tion parioda C^  lupa at 890^0 and abont 1 hr at 1000^0) and 
onaat of dagradation raaetiona atarta staeli aarliar* fhia 
dagf«datiott ia oanaad by ifapid mwwl of A X from alloy* 
Vith tha anlaination of ifaaotiona (X to ?) invaXiring oxygan 
aaA a i i l f^ va«oiral from tha aaXt dapoait tha «ilfiur and 
axjrgan aotiTitlaa ara radnoad at nalt/oxida intarfaoa* and 
VaOX fyaa tha dapoait wil l raaot vitli iX^O^ and Xatar AX in 
tha aabatxmta to form AXOX^ * BaaovaX af AX from aXXoy Iky 
VaOX oeaura Tia daralopaank of intamaX natvovk af povaa* 
fha payaa aet aa aetiva oantraa for anriAlaiant of Xi«iiid 
VaCX* Aa tha AXOX^  aoraa autvasd in tha porot highar oxygon 
do 
AOtiiri'lict iXL tht liqulA lNie«n«« oxjrgtii Is bting Hipp* 
ii«a ^ air* tht Aiex^ 
•nA i« to «««tii Vl'lli •Xl«3r* In saoli 
ft pvootMy ft tiiftXl loKrant of iraox 9m preduo* ft ttttistiiitiftl 
•ffftot 1»«ea«ico i t i s iftoroloA, 
I yaorgOjCii) 4 Hftgso^ci) • HOgU) —^KftgCuo^d) 
• S02(«) 
u 11 • ml* — 
tit AlgOj JSOgCf) • 
If —^ CrgOj • 5802(«) • 
V — ^ aAioJ 
n kl^O^ * 6VO0X — ^ 2AJCI5 • SSftgO 
f i i m • fivftoi fOg — ^ aAiClj • JHftjjO 
TOI aujoij + fOg — ^ AlgO J • 3OI2 
XX 5irft20 • 3QI2 -— • (KoOl 4 I02 
fho prtoonoo of roIfttlToljr Xarfor pyopovtlouft of HoOl 
in VogflO^ crofttir fuppyooo tho oomalott iwtoft fto laAiOfttod 
hy tho Jiovoftt oKldfttiott rfttoi of B«-1900 ooftttd vlth KaCl* 
Vft^ SO^  (5tl) •ixturo, fh9V dooo not ftpposr to W ft oisplo 
1U9 
•bA fXmwlhX^ •xplsaatitti of tlw tolo df StOl in a«e«I«RMT<» 
i&g ••ivoalMi vm^rn 9f B-t900 ftUoy* In tMi af«g«r4, t w 
ittporlwBt fAttoirs to bo ooAoldorod vhioh wox^  feuBd 
POBOLBLO for tho •oooXoimtod/eotaotvopM.o OOWOO IOA of 
B*I900 ftXlogrt tuo boolo tlvmlmg of pyotootlvo 
oooloo oaft dolotovloao offoot of MoO^  Ikjr fofniiif « 
Xov Bolting plmoo (FaujlfoO /^lKoO )^ thot i^ovoo ttio pvotootiiro 
•oalo by Mid fX«UEitic Cchoptor XV) • HaCX sootto to ^votoot 
tho iatogrity of tiio piotoetlTO oooloo ond olao obosioAll^ 
doootlTatofl tho iaflnonoo of Ko by unlcaoifzi KO^OH IOBO* A 
doto iM otiidr of tbo inflt&oaoo of HoOX in Ho^SO '^iit^ ^oo^ 
bot oomoioa of B«I900 i t ro«mirod to inrootigAto tho aoobft* 
Aim* A eempmAiw^ otDdr of tlio ooalo movpliologioii of 
B ^ i m ailojr ooiifodod in pvoaonoo of !l*gSO^«low RoOX iaft 
Vooa. imdiootoo th&t in tbo fonwr tbo sooloo avo 
•Xnott ooa^S^otol^  porturbod vhoi^M in tbo Xftttor OMO tbo 
pTotootiTo oeaXoo ovo oniar norfiaAnjr raptuvod ( f i f* 
6.16)* It io roportod that loOI ottookottrgS but not AljO f^ 
bat tbo intof^ty of niittinn oooXoa ia iafovior to 
OrJ)^ aoaloa* fhia naaaa tbat tbo ooata»iaant haa oaaior 
aooaaa ta tbo uiidorlyins «otaX in aUeya vliiob dopoada upon 
Al20^ ratbar tbaa Cr20y RevoTar, tho proaaat vaaalta load 
to tho oppoaita oaaolaaioaa* Stroad and Sapp^^ ibovad tbat 
tba iatrodaatioa of $(»( HaOl iato tbo Na^ SO^  did aot altar 
tbo aolaUlity of AlgO^ ia tbo 1*2^4 aagfoatiac tbat 
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til* fte««X«xmtliic infJUnmc* V«OX on hot eotvotloft 
•xptylmtA ^ Mingr m&iit atw otlMV 
Ii0k*WOO idilQli foni» « mo m l * a 
Xwmv imt« in pTwrnmo* of higlittr eonemtrntioft* of 
9«0X in if^ aSO^ than tlto oftXt nlxturt eontfdiiiac Misii eon^ 
ooatcwtiono of ITAOI in oo«toA vltli W U 
ya^ SO^ (!i9) oxiAiaoo m highor rmf «t tlua »« 
1000^0 i^ovoM aXiojr oostoA liilsh sliliixrt C$iO lihovo 
oonroeion mto at 1000^0* 
fkm tn*!.! oaoant of Ha01 in poi^ iapo hoXpfia 
in Inrookinf %h9 p r o f c t i w ViO ionXoo moA oonooquontljr 
inAttotiott t int i t ex*onti9r x>«Attooa« foXXovini ^o io fXnxiag 
A 
•nft onXfidntioa i^notiono in vliiflii 0 «na 8 nro iiooA up 
tho ohXoriAinstion vonotion procooAo inroXvini oonvoraion of 
liO «nA Vi notnX into ViOX^ * ViOX^  Aooonpoooo nt MXt/niv 
intovfnoo into ViO, ohXoipino roXouod in crniXnliXo for m 
rooyeXinf. flio l i02 fontA duxlnc fXnxing onA up m liO ^ 
pvooipitatiMi at tho aaXt/gaa intorfaoo* Thia pfoviAoa a 
poroua liO ataXo on tko aXXojr* fho olworroA aorphoXogf 
•iippoyt* tlda aoolianiaa. for tlM hiflMr oovrooion rata* of 
tlM aXXoy at Xovtr toaporatuvo (850*0) tlui aaao roaaoninc ia 
appXioaliXo aa in oaao of XnoonoX«800 aXXoj^  aoatod vitfei ft9 
la^ SO '^-VaOX aixturo* TlM Xovor ooiroaion vatoa of t i$ 
laOX ooatoA Ii«»200 aXXor emOd poiiuipa H ospXainoA on tha 
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tMcS.* 9f r^tmoiUm Pt p99t9*nrm9»» XiO at 850^0* 
At f000^01 ft l i o i* l»du«tiom pwnod i s B|r %h« 
•sA of tlii» iuffiolMlt 8«>«eUYltl«9 mf 
to mOfiAiftO aotaO. to ffiS awontiAUy SiO 
tlnxU to >102*. fho roftotiono p9w>bMp9 eoatinuo t i l l ontis^ 
PonmumA, oroopa imnupfi to emrry out 
olOotldfttioii roootiono with ViB luA Si notal* 
Z WiB • 2»o01 —• liClg • H«28 
XI »i • SVoOX • 0 —^liOXg • 
XII HOjjO • i i • 0 •tOjUiOj 
XIII SOgfi • aOj 
fito BiClg foxMoA soirod mtwmrA to got oxidiso to ViO 
m% tho ooit/oir iato^aoo oaA eiaiXQrIjr Ho^iOg i« px«oi« 
pit«to4 ITiO, ^ ^^^ poaotrotoo into tho 
AlXof to oorxy out intomoX •nlfidotioii* flio oaottnt of OI2 
mwiXmhU ttftor osidotioa of ITiCX^  ^ ^ doolino ultiwutoljr 
to ttowrly oofo lovoX at 1000^0 atiA hot oonroaioa voaotioao 
avo ooaooi to prooooa fartkor* la tho proooat otuAy* tho 
12 hoar oxpooavo fvooaaahljr i^proaonl oaXflAatioa-haoio 
fluxing aai partlj ohXoriaatioa roaotioa, fho optioaX 
aiorofvaph of tho oorrodoA alloy ohovo tho prooonoo of a 
rolativoXir thiok poxvuo aaA oAhoroat oxiAo ooaXo oaA ovi-
Aoaoo of oxtoaoiTo iatovaaX oaXfiAati«a» fho ohooxroA 
1G2 
aoi?pIioXo«3r In eoii»lst«at vith %h» pwpommA avohiiiiMi, 
IiilM tilunniift toni*i*»» f h « e o i r o a i o i i r s t t f of Men*]^ 
4 m COaO/iiO f o m ^ v ) i t to ivMw m t h i & t t r t n t i a g ttioimt* of 
V«OI i n Ma^BO^* o f f o o t i i morm pvonovuiood mt ! 000^0* 
S«01 t h o p r o t o o t i i r o o u t o r o e a l t s o f OuO and i i m t r 
• o o l o * o f 910* vtomto l a m oofioo o f • la .f idAtiOttp 
f l a i i a f t MEA ohloxlAfttsioa r o f t o f l o n s (Oluftptoifo oaA f ) 
uliio}! e o n t i l l w i t o t o OXIIWQOOA eovx^oioa irntoo* f h o oosi?o« 
o i o a m o o m% l o o a ^ c «3fo omOh M g h o r t h o a «« 890^0» t M o i o 
pyowaiODIy duo t o t h o i a o r o o o o l a aggrooo iToaoee of t l io 
moXt i a o p i t o of t h o oxpootod f o l X i a el iXofiao a o t M t j r • 
fho iaportoat volo of VoOl ia oaboaoiaf tho oggarooo* 
lwmm» of liot oorxoolfla mttaolc l a o l i r ^ o 
foxnlag oUojTO oaA Ito oquoJL inportoat »»Xo la ouppvooolng 
tho eoxvooloa imtoo of oltoilao f o n l c f alloy* hoo bota 
oaphftOlsoA la o lorfo ai»hox> of otndloo^**^*^*^ .^ Za tho 
proooat otuAloo ohvoala foxslac oUor** laooaol^OO oaA 800 
oaA Blnoalo«l05 oad OoO fovalaf lloaol«400 ohov prof«iiBi 
dogyodatloa la proooaoo of MoCl olthov oloao or la Vo^ SO^  
oaA tho oo?oiltx of oonrooloa attaok laorooooo vlth laorooo* 
lac Si^l ooaooatratloa. Oa tho othor hoadt f03na.nc 
B*t900 oaft VIO f o n l a g •1»200 aUojro, ohlOh oro oahjootod 
to ooToyo oonrooloa hf >02^4 ^ ^ doovoaolaf oomoloa 
yatoo irlth laoroaolac VoOl oontoat l a Vo^ OO^ * Thooo roMlto 
350 
mm vitli turn mw&X^B m tli« vtiiAaiit om 
l io t « o n r o t l o i i o f i M o y s i n pTmB*tm o f HaCl^tu^SO^ 
1G4 
n B. f . Shxrl f t irtm mA 144 (1996)* 
Z, V« AyoliAtU, to XttiO. &#«* Ooiwo, 
HMt aOHi« XSHlf a609 HK 958 (I96l)» 
3* B* It«irlt moA R* ii* 8MitIi» Koe* Xnt« OOBt* on 
4« V* f* Etiat *Bxt*fii«X c o m s l o a HOI 
Mi«il««i Pumtfhiiif Bflw Toyle» (197l)« 
9* S « 0* BUPATF 4M B « J O L M M A T M A P . BCAEOOK, 
*l»*poeitlott mA Coivosiofi in om fui^lnts^t A* B» Bart 
and A, S» Outlay, aAa«, pp* l49-97» ^alm Vilay aai 
Soaai Baw Toyk (1973), 
A« OoAbaX* r* 8* l^attit •aft V* oovarA, "Btpaal^ * 
tioa ana Oomaloa in Oaa fax1»iii«a"i A« B« Bart aaA 
A. B» QtitXar* aaa.t pp. 96«-ll4> #o)iii vuajr ana 8aaa» 
Ban f o r i (19t3), 
7* B. M* ^olmaoB* X>« 9m Vhittia anA Striii«art Oarraa* 
l i t 721 
8* 8tnacor* *Bot Corroaloa af Bigb faaparatura AXlaya*» 
Aaa» Bar. Batar, s o l , , 2 , 477-909 (1977)* 
9« Btnagar, T, Bafrajaa ana B* P» VIiittXa/Bigi f i s * 
paraturo NataX BaUA dMatatvyS a«., B* L. BlXAabrotiA 
B* Cabiaalattif Tha BXaetra^iaa* 8oa«» ?riaeato&» 
p» 909 (1978). 
m 
10* Smeo9kp *Tim «f E«lia«« ia X l ^ fMptyftturt 
OM Oom«lom% JPx^* MUotw9^mi0 8o«*t SmodUiui on 
'Migh fmapBrmtmm lf«tal Bidld* » » P* 
I f . 0, S« Qiggina and 7 . S* *Bot Oorrotdon 
•aft Vtaitatr Air Craifli Oroup* tinaX Soitnl if ie B«poft 
tS* f« X« 0lMgoir «iid SiOtOTO, Oxia* !!•«•, Jit 
ci9ei)* 
15* 7« SitisAt* «iia T* *Bigh fmp§rmta^ Common 
of ima AlldfM't firoe« *Higli Com* 
•ion of lf«t«l« tad mojrs** (^ 111X9-3}« Ht* Jmpm, 
p, 385 I982), 
t4« V, f * t t m d aiid R* A. pfoo« of tii« sjrmp* OA 
"Hl^ T«apmtttr« ll«t«l BoXid* Ohf»l9tf7"f Bild«<. 
brand and B* B* (hilii«elotti» adtt^ fh» BXaetvochm* 
fmVlm €*tt Conttltiitiit* iA«atifi«A i n oorrosioa pr^Auets 
of mixtoirt eotdvA iillosr*. 




f i5 1000 
t i5 8S0 f ^ O ^ i 01*235* 
XI-600 5if tooo IliO» OfgO f^ 
ZV-800 Ii5 tooo •^^ O t^ c^^ O i^ IfiO 
ZB.800 5t1 850 KiO 
t«5 tooo 5i0, BiSg OuO 
»«400 58 i tooo f i jSj t Hio» OttO 
1i5 tooo BiO, Cv^y CoO 
MiM^m tooo iriXo04» CoO» ax^^ 
B-ffOO 1t$ 850 BiO« 0^203f CoO 
B.1900 1000 BiO, AljO^* 0*0 
fi-^aoo ti5 »50 BIO 
Bi.200 5t1 1000 BiO, BIB 
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G^mm m nmi9 mrnm^ 
WIM* •h«iig« ' W M U TIM9 PXOTM of 
(ls$) slztar« 9xi4is«d «t 850^0 for 
12 hour*. 
Flf« Voiflit ehftngo •treaa tSjio pXots of IfSgSO)^ *^^^ 
(1t5) mMnrn eomtoA alloys oxidised «.« 1000^0 
for 12 homrs* 
f i g . 6*3 Voight eluuigo ••rsus tiso plots of 
(5i1) Hixtiufo oofttoA alloyo ozidisod m% 830^0 fo» 
12 hours* 
Fig* Voiglit ohAitgo "wvmB tie* plots of 
(5i1) atUturt 
for 12 hoars* 

















4 6 8 
TIMEIHOURS) 
M ' 4 0 0 
N i - 2 0 0 
B -1900 
FIG. 6 Z 
8-1900 
W j - 2 0 0 
0 Z 4 6 10 I e 
TiME IHOMHSJ 













^ 8 10 
TIME (HOURSJ 
4 - 6 - 1 9 0 0 
M - 4 0 0 
N i - 2 0 0 
J , IN - 8 0 0 
NIRO-105 
IN-600 
FIG 6 4 
nmim ^ i i f T ^ ^ w f f i g 
6*$ * 8««imi]i8 miew^gt^ ^h of ewmm 
of Zn«oiiol-€00 in proooneo of 
IfftjSO '^-llaCl (1s5) Blxturo at 1000^0 for 
12 hour* at Iev«y aaft l i i^or aogiiifiea-
tloiio, w&pwtlwl^. 
{x550t xtlOO) 
fig* (t? pliotoaiovograpli of ei^M motioa of 
lfiooiioa^€00 oxiAisoft at lOOO^ C for 12 
hours ia proaonoo of Sa^SO '^^ aGi (ItS) 
aixtixra. 
(X400) 
Fig* Sooimiiif oXootroa aierogn^li of oroaa 
aootioa of Iiioonaa^600 oxlAiaod at 
for 12 bonra ia proaonoo of 
(9i1) aixturo. 
(X1800) 
Fig, goaaning oXootroa aiorograpli of oroaa 
oootioa of Zaooaol*€00 oxiAiao« at 1000^0 
for 12 hoara ia proaoaoo of Sa^ S^O^ S^iSO^  
C5t1) aixturo. 
f i f . 6«!0 Photottierogrmpli of cross ••otion of 
Iiieoiiti.«800 oxiAiaod at lOOO^ C for iS 
hoars in prossaeo of (^>9) 
vixturo. 
CaplOO) 
fiC« t m it % SosB&liic olootron aiorogrspli of cross 
ssotioA of notmlMOO oxidieod m% tOOO^ C 
for 12 liours in prosonos of 
(It5) iBiztartt. 
<m. xSOOt *1500) 
tliotoffiiorofirmpli of orose ssotion of 
lloiioX*400 oxidisoa for 12 hoars 
in prosoaeo of (9t1) edxturs. 
(x400) 
fig* 6t15(s) Sottcmiag olootroa alovogn^b of eross 
sootion of oxidlssd st lOOO^ C 
for 12 hours in prssot&so of 
(1t9) Mixtiirs. 
(*500) 
f i f . 6»19(1i) Photosloroiraph of ssapio i» flg« 
(x400) 
7ii» 6*14 Scsimiiig oXsotroa iilerogrsph of • blistor 
fomod oa iht oatoraost sosXt of iriaoaio-loS 
oxidistA St 1000^0 la prsssaos of 1*2^4*' 
VsOl (1t9) aixtvrs for 12 hours. 
(«500) 
Wis* eeaaaliig •X«etvon Mierogrftph ef 
• • e t i o a o f Siiio]iie->IO$ o x i a i s « d 1000^6 
for tZ h.tmx9 ist 9r«Miie« of 
(Sit) aixttiro. 
(x500) 
Vl«« 6.16 Seanainc oloetrea sievogropli of OVOM 
oootiOM of B«1900 oxiAia«« at for 
12 liouro ill proseneo of Ht^ SO -^tiroOl (It5) 
nixtiiro* 
(xlOOO) 
fi8« semmitig olootfoii aiorog^apli of orooa 
oootiott of 8«f900 oxlAiaoa at 650^0 for 
12 houjfa i& p3Po»onoo of HagSO^ I^IaCX C9tl} 
sixtuiw* 
(x650) 
Fif . SoatmS^ ag oXootiPoa alorograph of SiokoI-SOO 
oUAisoA at lOOO^ C for t2 houra la proaonoo 
of HagSO -^IaCl (1t5) aiacturo. 
(xYOOO) 
fig* * Fliotoaiorograpli of oroaa aootioa of 
]liekol«200 oxldlaoa at 1000^ * 850^0, 
roapootlYoiy, for 12 houra la proaoaoa 
of HajSO^^ VaOl (ItS) adxtura* 
(«400) 
fig* 6*21 fliotonlerogmph of eromm Motion of 
Hielcol^OO oxidisod at 1000^0 for 12 hours 
ia proMiioo of ISgSO -^^ aOX (5t1) nizturo* 
Cz400) 
6.5 
6 . 6 
6.7 
. > ^ , 1 
ip 
•-•-mi 
















•• X ' 
mum py wpi^ 
f i g * 6*22 eoae« i i t r f t t l o i i p r o f i l e s of SIX , QtK aiid 
?«X of X&eoB«I-600 o x i d i s o A a t 1000^0 f o r 12 
h o u r s l.a pr«»«iio« o f (1>5} a l x t u r o . 
f i g t 6«25 o o a o o a t r a t i o a p r o f i l o s o f S i t , f o i : s M 
O f « of tiioottoX*800 ox id i aoA a t 1000^0 f o r 12 
lumrii in p r t o o n o o o f SsgSO^^^iiOX C9st) 
P i g * 6«24 3t«riiy o o n e o a t r a t i o i i p r o f i i o s o f S iK aad OuK o f 
llo&oi'»400 o z i A i s o d «t f 000^0 f o r 12 h o u r s i n p r o * 
eoaeo o f ( 5 * 0 a i x t u r o * 
t i g * eonoon t rmt io i i p r o f i i o v o f W i l , 0 o l 
flrX o f B»1900 o x i d i a o d 650^0 i a progoneo o f 
{ $ s f ) m l x t u r o . 
{ SdO) N 0 l l V a i N 3 D N 0 D 
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SCALE MATRIX 4 » 
FIG. 6.25 
m^m m 
i m TWSRAfUBB BOf COBEOSlOB 09 IXOESMA^ 
AMiOfS IH PRB8BH0B 0? HagSO -^SlSO^ KIXftTBl 
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T . t . l of th» tOlw 
VlJteal««»t05 «Bd IioM*200 twe 1»li« l»v 
ttttp^Mtiufft eotnroaioii ctofti** ia of ttlxtnyo of 
mA SiSO^. fb» iiOttiiial ooapoaitiOB of tho olloaro 
giiron in tho 4*t» 
?#t#2 of —It a l r t a y 
A 111 solAT pvopiufoA bj 
ttixing oiiiitil ToluiMO of •q.nijiolttr oolutioiM of iag^O^ 
SliGO^ * fhio oolutloa mmB uooA for ooalsiug pufpooo* 
7*1 Propwmtioa of tlio opooi—a 
l^ooljioito of I en X 0*2 Ml oiso vovo eat ittm tlio 
yoAo of tho oUoyo poUiihoA oa aotor M w m dioe poli.« 
•hoy ttoliic oo^uontiajaar 180t 720 M gx«*o SIC paporo. 
foUilita ottipXoo iraihod vitli vator MA tltoa doiproaooA 
vitH OOl^ * 
7 .U4 |>fparmH?m f f ^^ Hf f f f f l j f im 
toM of tho alloy opoeiaoai vofo oxlAisoA ia air at 
650 MA 750^ for 20 hovunit fhooo prooxiiiooA ooaploo vovo 
aooA for oa^muoal otuAioo* 
1G3 
7«1t5 PyyMP^tioii ef th» co>%»a •p»ct«*B 
vitli t i l tt9X«F mMvof of Mt^  ^ 
iiiqu*. fli« •p«oiiitiis to fttMmt 300^0 vltli • liot 
mlv hXmtw vnv* th«B •ttbJvettA to tpi^tj of m l t 
solution* 2h* apifaigriaii oftrriod out tiXl « mutl^ uni** 
fom thin eofttia« of aixtur* wm ol>t«ln«d oa mil tlit 
fftoon of the »p«e|jioii, A oo«tisg of Al^ out f ag/oa^ 
(eoimspoaatBg tlilotaMss of S jm) ittm sttiBtaliioi* 
fh« ftlloy •poeiBoa oofttoa vltli tii« aalt nixturo 
pXftOoA in m taarts ^ekot vliioli vac vaopttiiAtd throngti q.tt«rts 
h«lie« of « h«lie«l thormal bftianeo, fho oxidation kinotio* 
vert atttdiod ia air at 650 and for 20 liottf>a« ITaiglit 
cOiaiigaa vara raooipdad aftar an intarvaX of ona boar duration 
t i l l tha and of 20 hour oxidation ran. 
Horaholoitieal atudioa 
Oxidiaad aaaplaa vara mount ad in papar aoulda uaing 
Araldita aa a ealt aottinf oonpound. fha aountad aaaplaa 
vara aliradad aafuantiallsr on 160* ?20 and ^ 0 grada 8iC 
papara follavad 0/4 crada aatry papar, Saaplaa vara 
finally poliahad en aalvjrt oloth uai&c I ^ crada alaaina 
povdar* Koroaana o i l vaa ua«d aa a limping liquid* Poli^ad 
aaaplaa vara vathad vith aloohol, dagroaaad vith CC1^ > and 
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thMk • t e l u A • i t h « p v l t l i M i ^ i * s o l u t i o n o t f • C l ^ 
•X««tt»lar%l«»Xlar Im m ^ BBO^ a a X u t l o a f o v a l i m t * * . 
gemnin^ 81»etyo> K f woopy ( 8 1 ) 
0 i » M 4 c « S t a m i i i c B l c o t v o a i l i e i « » e o p « li«««a. 
n m A f o r 8 9 t S M p l t i i i n t r* eomt^A v i t l i 
d«2L goXA • • Q l i l o t t p r i o r t o m m m l a g o p « r « t i o n . 
lo^ rter aiffr>otio» muOsraf 
f t m X^my a i f t m ^ i o n p r n t t o r a * o f t h » oorroAoll Map3.«« 
o f t l io A l l o y • woro o l i to i i io i tioiiiii « A i f f r m o t o M t o r M M a ^ l y * 
f o U o 7 . 1 U o l o t l io d l f f o r m t o o n e t i t u e a t e i d o n t i f i o A i n t l io 
•003^ o f e o m d o f t oS^ioro ^y F-re^r d t f f r o o t i o n o t i o l i w l o . 
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R i I f f i I J 
7.2.t i iat i i t t §mm 
fhB iMXvmne* vt Wrnj^m^MW^ Alxtm m 
tiom iMteriour of m « sXiiKr** vi** 
X»edii«X.«00t !tOiwl«400f S i « o i i l o - 1 0 5 moA Ili«]nil^200 l i M 1»t«m 
•tudi«A Mift fli* Aimtlon »f tlM 0JEiA»«i0B 
wmm ^ f w Mt» «f idnvtits txi^tfiiMat^ 
eamnA out* Zft on* Htm aUey spMiBitiMi irtip* pfvoaeiAijUift 
AoatwA witli aixtay* «»& in aaoth^y Mt tit* 
«piiois«]Ui ir«r« mot 9 » i e x i a i « « a M d i r t e t i y v i t l i tkui 
••Xt »ixttir«« 
B r o t s d u a i -
At tH* vith Va^ aO^^OIt^ ^ ttixtm 
•homi ir«i«lit in prvoxiAlMi «iiA iitt03il4ift«A ««iiAitioii«« 
Bo««v«if» ftt tlk« pr«oxiAls«d muOX 
v«iilit Imt tlM iiiioilAis«A mfi^r Initial. 
ilMiwa vaiglkt t * ^ tli* ^livfioay t* b* 
mMurljr ( t i g m 
iaftat;hiw« 
At 790^0» iMtk tli« pv99MUiMH ma w i i 4 i s « 4 WMipStt 
#omt«A with tlM iAMMf Xoett* M 
in tUt of Iis«l09t But eotttnurar to tli* Ma** 
•iour of Si»»f09 at tba praoxidia«& otapla aliova 
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w^lgkt iriilXt wlcfat lo«»M mn§ in ««•• §f 
vaoxiaistA iWMpl* thoogli tli* wmt9 • f tli* irtisiit id 
•xlM^ljr (fi«itf» 7*2) • 
iMmirWif 
fb0 h0hmnmf •SAiXMf to timt obaorvti in «Mt of 
Zmm»l^€00» Mrnmpt pvooxiAisoft ooatoA la ioj vliioii ihomi 
voii^t ««iiio mt 650^0* tlio eofttoA oUoT ^vooxiiistA onA 
uaoxiiisoA oonAitioRO at 750^0 mA w a i A i m t M m 
oltoir voii^t Xoiooo. flio voii^t Xooooo oaoo of Ziieoaol«> 
800 hii^ty th«n tliooo in. Z&«»iitl^ 600 Cl^ g^iuro 
7.5) . 
iiffitiHm* 
i t 750^0» loth tho proozidiftoA tnA ttnoxiAiii^ •pooi'* 
aotio ahov a mlf^kt gain anA tlio voight galm/tiaa imrroa ara 
aaarijr paraboXSa« fha oxiAatioii vata of tlia Va^ SO^^ ItiaO^ 
aixtura ooataA praoxiAiaaA aXioy ia l i i ^ r than tlia tmoxi-
AiaaA aoatat aUay at 790^0* At 690^0, tlia imoxiiiaaA aiiA 
fvaoxiAiaat alloy q^aoiiioaa ahov aaall vaigliit gaiaa anfl 
wolght laaaaa of atMat 1.0 m§/m^$ raapoatlToljr ( f i g m 7*4) • 
i a obaarroi im nm oaaa of 1I.400 at 790^» tho pra« 
osidiaai ooatoA opooiaon of Mi«»200 abova waigHt 
gaina vitli iBoraaoiag oxpotnra tiao. flm voight gaia/tiaa 
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mm pmt»oUet An«r initial, wight 
Uii»xiiis«a 9XUr «ptei»«ii9 (50 miA 130^0$ m i pv^ 
tp^eiam ftt «lioir iraicfat cains (figttV* 7*9}» 
KoyphftXoni^ aJL e ^ i t g i 
7*6 n 8191 pliotdai«fO«r«p)l af 
18 luHum. flit mMm ii&ttttti^ MCMd to 
into tlio tOl^f sabotyftto and pfoduooA 0til.fid»tioB at tlio 
imd in tlio Tioiaitf of tlio o loan^o . flio iaiior 
•eaios XftVgoXy eontoin ViO ifltb gsmy inolmoioao et 09285 
and thi out or ooalos porhaj^ o eontain ooating iritli liO* 
aiiorogri^li isdieato l i t t i o diBmptlon of 
tlio oxida aoaiaa vharaaa aatslx ia daaplir affaotad W aaXt 
paaatratioa* 
HWrtMQQt 
V i g m 7.7 pyaM»ts a W m t m g f p h of XajaO^ ^^ TiSO^  
aoatad pvaoxidiaad lfottal<»400 aJLXojr apaeiaan oiOAiaad at 
7S0*0 for liaura* YIM aaltMi aalt mlxtara kaa apUttad 
tlM oxida aeaiaa at tha aUaj/aoala i»tarfaaa» 8ttifidiaad 
ViO aad OtaO aan ba notiead in tba fatii of d iawtad aggvo* 
•alaratiana* tha outar aealaa aontaia liO in t)ia fom of 
valatiTaXy tkiok aad aoii^aat axida iayar, Xa praoxidisad 
aaapla tlia matrix ia not moh affaotad tout tha aoaXaa asra 
173 
tpmmfX^  An* fluxli i i 9f tlM seid** vltli 
fhm m alefogvmpli of m «vo«i atetloa 9t lA^iO^^XliO^ 
o o a t a d pr«oxiAia«A l i m o n i o ^ t O f iCUoy and oa t id i sad s t 
•heir* Aiamptioa of AX^ O^ /OVgO; < figur* 7*6) % 
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rigwr* 7*9 p3r«««&t» ait i^NHi 
to Bol* iliskonr and f sdoxw* P«p«i]Aliig upon irifK^^  ooiio«iitiii^ 
* Mi^i** aixfA toUAt upte 
500^0 foUovtfl l>y tlui fonuition of •olid •oXutioa moA 
pluMts, • l i t slxtixr* M X eofvofpoaft to th« fonuu* 
tioii of m AimhU mXt ^^ m mUA 
•olxitloiii phato i t pi^Mttt ahA a* 750^ • UqitiA pluuio 
fim hot eorrotion otuaiot h«r« ottrrLod out wl 
690 and 750^0 on Xiico»«1^600t ZaooaoX-^ OOf 9i80fdo»105 
(dtromift fllokoX-»200 aad Moiiel*400 (^iO tom^wm) 
itt of t t1 siolav x«tlo of BlSO^ «nd 
•todios hievo teoon OMeviod out midor tvo diffoiwit oondi-
tionot i& om ooBdition tho aXloyif cw pvooadUlisod fox* «boat 
20 hoium* mliooattottts^ ooatod with aix^uro 
folXovod hf oorrotloii aad midor tlio otlior ooadition tlio 
allor* m dix^otljr ooatod vith oaXt aixturo aad oonrodod. 
It oaa ba dariTad tlia faiaoviiig diaauaaioa that 
tha aUajra azhibi'l axtamalTa eorroaio^ in praaanoa of Ha280^ « 
1100^ and tha earroaloa rataa ara hir^aat at 790^0. fhaaa 
raaolta ara aonaiataat irl%2i tlia lev tioparatiira liot aowo* 
aloa atodiaa eaxnad out Isf iMthm at al^'^ and Jonaa at a l ' 
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OB Co* mxA t i * bM« allAr* vMoh dioir tim «oti«i 
80110 iBportonl fonovftliMfioii oonXi bo aoio Srom tlio 
liot oorrooioa otuAlo* oonriod out oa Ki«b«oo ftXloyoi 
I n gonor«X t h o o h v o s i a f o m i n g olJUtyo C Xneonol^fiOO 
A 800 Olid lliKOiiio«10$) iihov volglili Xoosoo i n pvoMooo o f 
•ftSLt a i x t u r o a t 650 iuod 750^0* Xii Qon%Tmfff iiO fonUli ig 
AlUyo (irielcol->20Q oaA Moiiol«400) oftox^ iiiitiftl voi«iit 
Xooood iliov irolgiit goino and oxidisoA bjr • paraiiolio n»to 
Jm* With o fov oxooptioaot the pfooieidiiiod ftlXoyo ti«to 
M ^ o i f e o f w o i o f t ratoo thwa anosidlsod alJLoya* f i io pro* 
osEiaieoA aiXosro ffboa oorrodoA l a p roooaeo o f 
gho« fiorphologloo la iMoli ooaloo oro groatiy AlomptoA oaA 
tlio oabotfmto lo roiatiiroly Xooo affoetod* Oa tlio othor 
lioiid* allofo vi i iol i voro d i r o o t l f oor rodod i a pvoooaoo o f 
VagSO^-^liSO^ ohow a aoxi^hology la vii ioli sabatrato io d o l o « 
torloaoly attaoM bj tlio aolt aixtaro* 
Coaoidonac tho hot eorrooloa of proozidisoA XaooaoX* 
I00» too oad Viaoaio*t05 la proooMo of iri0O4<«a2iO4 alxtiuPOt 
tho oatov alokol oxido ooaXoo oro ospoot^ to got thlokoaod 
dao to tho proooaoo of vooldaaX IlO of tho doooapoood >180^ 
plao VlO pvodaood bjr alokol algratloa from tho aotol soao* 
IlfO^ 110 • SOg • 
1V6 
fli* liquid sftlt nixtur* wilX pta»tr«t« throi2gh ITiO «o«l« 
voA wil l mttmok thm Or^ O^  seal* and folloving raaetion* ara 
axpaotad at ealt/oxida iiitarfaea, 
II Cr^Oj • lOg • SNagSO^d) > SBm^OrO^ • Zm^it) 
tn FaO ^ """ 
If SOJpgOj • 3isris0^ • ••> 
OrgSj + aKagCrO^ • 18 0 
fiaaistiott I to IXZ wil l iraault in ti&e asepulBion of eulfaroua 
gaaaa and sa1»aa4|aaxitlf lose in ireig&t* flaa felaaaa of 
oi^gan in Tf v i l l x^ault in rapid oxidation of tha alloy hy 
er/Mi diff^aion and thiokaniag of tho aoalaa* QrQ^ '* an^ 
FaO^  i&ov* outvard to tha aalt intarfaoa and praei-
pitata aa faO (or FajO )^ and Cr20^ at eoma diatanoa froa 
tha eaa/aalt intarfaoa and banaatli SiO aoala dua to f a l l 
off in Ia20* R«*Ationa XX to XT wil l tarsinata whan tha 
aalt ia aonauxad. 
Xn HiO-formlnf iriolcal»200 and llonal-400 alloya under 
praoxidisad oonditiona* raaotiona IX to XT ara not poaaibla 
but ia llonal'-400« tha liquid aalt axtrudaa through outar 
CuO aoalaa and attaoka HiO aoalaat 
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• »10 • 211180^  KljSj + f Oj 
rx 4HiO • > • SijSg ^^  
fli* oa^gta «ToiT«a daring T and ?2 lelXl imaet with diffusing 
2ri stud Ou (from tli« nttid) to fora oopiotav oxid« 
Bom Hi^ S^ forswd tn ? &nd ?X may alao get oxldiead and eon-
ea^uantlf val^saa enlfur vhieh produeaa inta^nal aalfidation 
by foinsing Hi^ S^ ^ ^ ^^  aatrix* In ntek^X^soo 
aitaiXar vaaotiona ara axpaatad, HiOl" formad in VI aoiras 
Otttvaifd and praoipitataa aa HiO at tba gaa/aalt intarfaca. 
Oonaldaring tha not eorroaion of nnoxidisad alioya» 
tha li^inid eaXta panatrata tba tliin oxida fllia and diraotly 
attaok tha undavlylng matal) 
Til mt + • M^Sg ( - r77 Keal) 
fna Ifi^iri^Sg •utaetio irnieti foma balov tba aurfaoa ozida 
aaaaa priaarlly raaponaibla for tha hot oorroaioa attack. 
Sinoa anl^ a thin oadda filai ia fofmad on 
tha aUoy prior to dagradation raaotioa* 11 and It ara 
axpaotad to proaaad onlj to a liaitad axtant during hot 
eorroaion of nnoxidiaad ohroaia foraing aXloya. 
fha oxidation klnatio enrraa ahov that praoxidiaad 
aXXoja nauaUy hava aaaaiar induction period a wharaaa un» 
oxidised alXojra ahov reXatiirely larger period of induotiona* 
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till* ia •^rhmpB •n* of JUifortanl that py«oxl« 
d ls t i Allor* eosymtirtljr hH^mr 0xiMl0n fli* 
InAuttlOB m r^Mlr^Xy loagtv in ofueomtm fomtr* 
tiiaoi Sia 
Fig* 7*to to ps^oont o ^ m t i o Aiagnso of liet 
eomoiom of olJ^yo uaAor frooxiAi«oA mnA moxldiaoft ooit&l«* 
tioao la pfoooiaoo of miA 
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i i r g i y y g i g 
t . Mliapft la^^tinHshiffi, Soe.y 
IZTT 2 2 0 2 ( 1 9 8 0 ) • 
2* X* If* *lf««ii«iii«i IfOv TMip^ffttur* COYVOSIOII*» 
of MkOn Int* Gmf* OB "Sigli Oomiloii*' 
mm M««o» 0«].if<iifiti« inmmh 
3* S* Zi» Jtomm moA 8* f* 0oAoii«lei» J* Slootfoohts* 006*» 
m* <W2)» 
7*1« Iiov hot eorro9lm product* of • l loys 
lA o f B a ^ s o ^ ^ m s o ^ s l x t w r t * 
7«iip» Bot o o r r o « i o f i pvodt to t* 
lfieoii«l«@00 (0aoxld is !»d) 750 HiOt Oy^jll^* f « 8 
Z&OQiitl«-800 750 
Iiiteoii«l*600 <Pr«ozld is«a i ) 750 0^20^ • 9 1 0 , CrgS^ 
650 m o , OuO, HIB 
Moa«I*400 ( f r « o x l & l 8 « 6 ) 750 HiO, OaS, HiS 
/ 
Hlt tonio- tOS (UnoxlAis tA) 750 n i o , A l ^ S ' 
!7iiaofiio»10S ( t r a o z i d i S i d ) 650 m o , K i S , CrgS^i AlgOj 
! l l ek* i*200 ( F r « o x l d t a « d ) 750 HIO, H i j S g 
^APTO s^ Qg ^ms ofMmm nmt 
flC» T*l Weight eh»iif« ••rstti t lM plotti of Vljioai<s-t05 In 
pvwMao* of aixturo at 
ttfe 650 «nd t50**0. 
fig* 7*2 Voight oliaiigo Tovitao tlB« 9IOI0 of Xiiooaol-600 la 
proMttoo of moXur) alxtuxv 
650 waft 750®0, 
fig* Woight oliiaago Torpio tino plot* of Xaoonol-^ OO ill 
protvBOo of ( t i l MoXar) ttixtuvo «t 
650 oaft 750®C. 
Fig. 7«4 Voigbt ehaago Torsuo TIAO plots of MOIIG1<«400 in 
protoneo of aoXar) aixtttyo at 
650 waA 750®Q. 
yig* 7*5 Voight okuuBgo rmrmw tiao plot« of Nlelctl^ >200 la 
proooaoo of «olav) aiztiiro at 
650 aaft 750^0. 
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9mim 
wig* se«tiiiiiif •l^otron alovo«r*ph ataovlax eyoM ••otlcii 
ot Xno0ii(iX«8OO la pr«»«no« of ^^ ^^  
aolsr) viixtur* und osidiacd mt 750°C tor 20 hours. 
f i g * 7<7 Seamniiig a i o r o g i w p l i • h e i d i i g OVOM M e t i o n ' 
o f 1 IOM1«400 CPROOXIAIFIOD f o r SO h o t t r « ) i n PROVONOO 
o f a o l f t r ) s i i x t u r o i ^ d roo3d41««d 
ftt 7510^0 f o r 20 b o u T f , 
7 i g « 7*0 Seatmli ig o l e e t r o a m i o r o g m p h i ^ o v i n g o r o o s MOt io t t 
o f I l l « o a l o * t 0 $ ( p r o o x i d i s o d f o r 20 ho i s r i ) l a 
s t f i o e o f Ha^^O^^^SiSO^ {f 11 m o l a r ) s l x t u r o and r a * 
o x i d i a t d at 750^0 f o r 20 h o u r a * 
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FIG. 710 MOT CORROSION OF Na2S04+NiS04 
MIXTURE 11:1 JCOATEO PREOXIDIZEO 
CHROMIA FORMING A L L O Y S REOXIOIZED 







* * K « « a * NiO 
I N T E R N A L SULF IDAT ION 
OF Ni or C r 
FIG. 7.11 HOT CORROSION OF N a 2 S 0 4 N i S O ^ 
MIXTURE U-1 5 COATED CHROMIA FORMING 
A L L O Y S AT 750®C FOR 20 Hrs. 
*• NiS04 •Na2S04 ' CuO NiO 
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3-jp—J?—_p— ~fl ~ ft - fi - fl - ft - ft — ft 
CuO 
-«»• NiO (POROUS ) 
NiO 
rSG. 7.12 HOTCOftROSfON OF MONEL-400 
1P«EOXIDIZEO I COATED WITH Na2S04^NiS04 
HIXTURE n : U AND RE0XIDI2ED AT750®C 
FOR 20 Hra. 
" NiO 
u 
«. NiS04 + Na2S0^ <L(QU(0) 
••NiO ** Na2N"02 
Nt3S2 or N i^S2 +Ni" 
in 
X X X X X X 
X £ X « X 
X X X X X X 
X A X A X X A X 
NiO ^ P R E C I P I T A T E D ) 
Ni3S2 
I N T E R N A L SULFIDE 
P A R T I C L E S 
FIG. ? . I3 HOT CORROSION OF N . ' C K E L - 2 0 0 tPREOXIOlZED) 
COATED WITH ^32804^ N i S 0 4 M IXTURE ^ 
AND REOXIOIZED AT 750®C FOR 2 0 HrS. 
soiiitARf jm oairoi.T;8zoirs 
1 8 1 
? ? ff ft A It y 
flift pvmmnfik in tills d«al iritli th* 
Imt e o v m i m ti9imifl0ur ^t (vis* AZ8X 305 
ftUiA KoA fiiele«X*l)M» eaptralloy* Xneoiitl»600f 
Iii^a«I»800» !^ oa«X*400» Hiaoiiie-105* mA B-1900). 
Xrtjw tmipvrattir* h&% eoxrotioa bthavioar of •ost* of 
»iok«l-bft0« saptralXofa Iiav* also b«9n studio^ in pmaem^ 
of 
Ohftptor t , part I a«iiorib«» somo aspaete of h&t 
ooif?o«ioii» Eoooxit vluaiio* earrlod out oa Itot oor^alon of 
Bieieol and oobaXt^auporaXloya, and ijpoii-baaa alloye «itli 
epaoiaX to t)i« affoet of aaXt end allojr oospoai* 
tiona* !»aen i^farrad. Tarloua aaolmiiiaaat propoaad to 
•xplain hot oorroaieii attaok, ara dieousaad in iraaaoiiabla 
dataila* 
Chaptar part 21 praaanta a Xltaratura eurvay par-
talniag to oxidation bahariour of iron aad iroii-baaa allojra 
and diaotttaaa iaportant ooatrilmtloiia aada to tha oxidatloa 
ohffMiatfjr of ivoiif^ baaa aXlojra, 
Oliaptar XX daaenbaa liot eorroaioa babovlour of 
aanaitlaad aad iwaaaaltlaad ataala in praaaaoa of • 
Sot oorroaioa balianoiar of aani^tiaad (AISX 321) and 
1 8 2 
fins«»»iti««d (AX8Z 303) •tm^ Xm b««B studied la 
of llft2^4 ^^ w r i n g tblQlai««Mti ttt 800 aad tOOO^ C. At 
800*'0, both tho «t««X» ^ov hii^ost oxidfttloa v»t«» at a 
eox^aia gait conetntration whloh i s 4*0 aad 9*5 mg/em for 
AZSX 521 and klBt 303 8ta«l«» raepaetivaXr foUovad by a 
gradual daereaao i& oxidation ratea witb iaor*aai»s s ^ t 
eoae«ntratloa* 
kt lOOO^ Ct thara la a Xiaaar rtXatioaaliip axiatiag 
batvaaa aaottnt of aalt dapoaltad and oxidation rata tha 
oxidation rata iaeraaaaa vith ineraaaiag salt dapoaitioa. 
Xaitiallsr uaatatitiaad ataaX haa hlghar oxidation rata tbaa 
tha aaaaitisod ataaX but vhaa tha aaXt dapoaitioa axoeada 
2 
by 3*5 ng/oa tha oxidation rata of aanaitiead ataaX baoomaa 
highar than tha uaaaaaitiaad ataaX. 
InitiaXXy a auXfidatioa raaotioa ia favourad, Vith 
tha ooaataaptioa of •oXfur* thara i s aa iaeroaaa ia oxygaa 
aotifltjr; Or^ O^  ia eoarartad into ohroaata, Ka^ CrO^  
diaaoXvaa ia tha aaXt and praaipitattd aa 0r20^ at tha 
aaXt/gaa iatarfaoa dua to Xov Va^ O* fuXfidatioa and 
fXttxiag rtaatioaa ara rapraaaatad aa faXXovat 
1 CrgO^  • SBtagSO^  ¥ CrgSj • jia^O • 6 Og 
IX CrgOj • atagO • f Oj SfagCrO^ 
1 8 3 
I I I f90 • ^ + 2 Og 
I T ITagO • 
Tt ir^ gO • »10 
? I I 2F«0 •¥ ^Og F^gOj 
At X9V9T t m p w B t w (800^0) r«ao t lo i iB Z t o ? I X pifoo««d 
oztl^ a limitcxtvat mA ofie« m o o a p a e t o x i d « i « 
foxiB«fi Ii6ii«fith t tm Sa^SO^ c o a t i n g t l i* o x i a a t i o a r a t * f a l l * 
g r a d u a l l j ^ Ha280^ a o t a o n l y a a a p r o t a o t i i r a b a r r i a r . 
At M g b a r tanparatiira (lOOO^C) aa» laaehaxilMi w i l l 
tia f o l l o v a d b a t t h a a g g r a a a i T a a a a a o f t h a m a l t itkox^aaaaa 
v l t l i l i i o r a a a l n g a a l t d a p o a i t l o a . I n a d a i t i o a * t h a f o l l o w -
l a g r a a e t l o a a a r a l i k a l y t o o e o u r , t h a e o a p l a x a p a o i a a 
and ' a O ^ Ksm l i k a l ^ t o ha p r a o i p l t a t a d a a RIO, 
ABd ?aO» a r a a p a o t l f a l y a t t h a a a l t / a i r i a t a r f a e a . 
• I l l 4Cr • JHagSO^d) > CFgOj • JRagO • CrgSj • JOg 
IX C r • l agO + 5 0 — » * a 2 C i P 0 ^ 
X 4f a • ITajSO^  ^ ta8 • 2?a0 + Hagf aOg 
Sanaitiaad AISI 52t ataal oxidlaaa at a auOh fmmUv 
rata than uBaanaltisad AISI 905 ataal vhan ralatlralj larsa 
184 
•soimt «f aalt on tim aUoj. Du* to rapiA 
oxidation ftt thl9 t«a9orntur« a O r - d a p l a t a A aona i« a a t a * 
^XiidiH in tha tiatrix and fiC ia nov aal»jaotad to ba 
attaofcad hf Va280 i^ 
XI tie • ira^so^ — ^ tiOg • SagO • 8 • 00 
fiOj ia aithar eonoantratad at tha aXXor/oxida intarfaoa or 
praaaal aa oxida diaparaion in tha matrix* fialaaaa of 
milfm, CO and ITa^ O farthar anJianoea the oxidation rata*. 
flia ohaarrad aoala oorphoXogiaa ara oonaiatant irith 
tha propoaad maohaniaM. Snlfidaa or auXfoapinala fom 
innar aeaiaa and oxidaa f o » i e g outar aoalaa« Intarnal 
aalfidation ia israriabXy ohearvad. fha aanaitisad ataala 
ara mora aggraaairaXj attaolcad aa indioatad hy tha praaanea 
of thiekar poroaa aoalaa and mora intanaa panatration of 
tha aaXt into tha matrix. 
Ohaptar ZXX oontaina tha raaolta of a hot eorroaion 
atudy aarriad out on AX8X 303 and AX8Z 32t ataaXa in pra-
aanea of Ha280^ or tranaition matal aolfataa, Tia. ViSO ,^ 
C08O4 and OrjCSO )^^  or thair aixtnraa, at 800 and 1000^0. 
At 800^0, ataala aoatad aithar vith tranaition nataX 
aaXt or i ta aixtura with lla2804 ahoir raXativaXy haavy vaight 
Xaaaaa vith inoraaaing aaXt dapoaition. fha waight Xoaaaa 
(•> I' 
l i i g l i t r i n • t t « l « «ioat«A w i t h s a l t iaizt i ix« t h m 
eomt9& v i t l i H a l t , f l i# e o n t i n u i n g v a l g h t l o s i i a a Y i t h 
ittoraaiiiBg t^imtitioa m9%9il mit oa tha at^tl em 
)mt«d t o t h a f a d t t h a t i i m a r e h i ^ i i i t n 0 M 9 e e a l a a i n i t i a X I f 
f 0 m « 6 m t l i« a i ^ o j sfaaaif i i n t a e t and p r o b a b l y a o n o t i a t a v ^ 
a o t v i t l i a a o o B p e a i t i o B p z ^ d u o t a o f o a t a l l i o a o l f a t a a , «*g« 
ox: iaa(a)» SO^Cg) ana O^Cg). f l i a gaeaoms a a o i ^ a 
^ a a o l t i n g i n v a i g l i t l o a o a a t 
Mtm^ ^ Hio • sOg ^Og 
X I l l OoSO^ 0oO 
i i f ":'"" ^ • 
At t i i a eaS e©ata« 
a t a a l a idioif t ^ e l i liighaip oae ida t ion r a t a a t h a a t ^ a e o i ^ a p o n f t -
itsg o o a t a d a taaX Sua t o t l i a f o n s a t i o i i o f 
Ime taa&ara t t t j ra a u t a e t i o a (SagSO^-CoSO^f anfl BagSO^-
WiSO^i flMi l i< iu i4na pl iaaa bifaalea t l i a p r o t a e t i T a 
G i ^ K i a f i l j f t and t l ia alXoijr o x i H i a a a a t a m e h h i g h a r o x i -
aatiOB rata^ 
f l i a v a i g h t l a a a a a i n ooataA a taaX 
•agr %>a a t t r i t n i t a A t o t h a fo lXov lBg r a a e t i o a s : 
Xf CrgOjCa) • 2Ia2804( l . ) • ^ 
sragOrO^Ci) • asogtg) 
425 
At 1000^0, l^th Sbov loorvMiitxg oxidfttlOB 
vitH salt/adlxtttr* a«po«itioii t i H a wftadns 
tld.» foUowcA weight oxi in-
oxNiftM ixk salt deposition* ftio transition s t ta l imlfat* 
on the vtool *t tlii« t«Bp«ratur» i s Xikolj to a«6oai«> 
fOwi into oxiflo (XIX to XI?) and saXfid* (mi to TtX} nt 
th« «iap/«nlt and oxido/taXt intortaees* rospootivaiy* 
mtt —-^Cr^fij • 6O2 
m i l 00SO4 Cos 
m » Bi8 • 2 % 
In oftso of 072(904)3 ooatod stool iroaotion trt l 
otomi to prooeod onijf to a Xinitod osctont and XIT ia likalgr 
to t>« prtdMinant tliveti^oiit tha oxidation, fliis i s alioim 
^ ralatiTaly Xovar oxidation rataa and tha ptvaanea of 
ooayaot and adliarad ehroaia aoaXaa. In C08O4 eoatad ataala, 
O08 fomad at tha oxida/aaXt intarfaoa (Tfllt) aajr nndargo 
foXXowing fractions whioh ara thamodamaaioaXX r^ faaaibXa; 
XX C08 • C g^Oj ——^ 3CoO • CrgSj 
XXI Cos • f aO — ^ CoO • ?a8 
XXIX ra8«Cr283 • C^gflj 
oxida/aaXt intar* 
faea 
1 8 7 
mil Cos • 2 ©2 "'»CeWO^  ) g««/«alt iat«rffte« 
90 OoS ««• i s th« vealo* and obsoifvoA mrphol&gy 
ie vitli th# roaotlono. 
la KiSO^ oofttoA itMit BIS tofuod (III) Aeimnalmtos 
bonodth th« OwqO^ 8eal«s and m«ar undorgo th« folloiriag 
raaetioat 
xiltr 3Hi8 • ——> 3810 * Cr^ S^  
a poaaibllitjr of panotratloii of HIS throttgh oxldo 
•oalo moA It a iataraotioa mith iri la tha aubatrata to fomi 
loir naltlng iri*FlS autaotlo. Hhan tha S«aotlvltir ftt tha 
oxlda/aalt latarfaoa la aaffleiantly Xovarad dua to foztia^ 
tioa of aolflda* tha anXfldaa gat ozldlaad to SIO aad Cr^ O^  
aad anlfar tliua ralaaaad pxt^ duoa* latai*a«3L aaXfldatloa* 
Cr^ S^  Ml latamal aalflda partiolaa aloag with HIS w v 
aotualljr foaad la tha aatrlx. 
Darl&c oildatloa of OrgCSO )^^  ataala 
at lOOO^ C raaotloaa IZ? and XX? mill aadargo at tha alv/aalt 
latarfaoa la tha la l t la l atagaa* 
la tha propagatloa ataga« thax>a vlXX ha aufflolaat 
8 pataatlal to font FaS aai Cr2S^ * l^ ha ealalaatloa of 
0 
•lafifttttioii fmetton* at th« £iit«rffto« «1X1 in-
th« oxjrc^ tt ftotifity and r««ii2.tliig in th» oiddfttlOB 
of lAto rtsptotiirtt oxia«« th* tulfur i^ltftMA 
i s crailAl)!* tor i]xl«y&«l «ulfld«tioii« ostidtn art 
llk^lf to «•% flttzoa fofmiitg etfiA 
3CIfI • f^gO """""""'» HagP^gO^ 
XXVII • ^^^ 
fbo roftotioas aro tlitTBOdfnaiaioalljr faaaibla aad ara 
Ukaly to oontima t i l l antira Ha^ O la ashaaataA, At a ir / 
aaXt lAtas^aoa n^g ia eonaidaral)!^ and in eoaaa^uanea 
ttia oomplax apaoiaa pi>aa«ftt in tlio siaJlt wi l l \iXtlmm%*lf 
rapf^aipltata aa oxiaaa» a*g« OrsO t^ taO or ate. 
Ia BagSO^ tiSO^ ooatad ataola^ Hi8 ia fonaad at tha 
oxi4a/aaXt intarfaea ms& Ii<»Si8 autaetie ara raaiKmaibla for 
ag^aaiYaaaaa of tha aijEtmra* In praaanoa of Ba2S0^ «>eo80^ » 
raaotioaa }C?XXX, XX to XXIZX ara lilcaly to go along vitli Xf 
aaA X?X« fha raXativaly lovar valglit gains in Ra^ SO -^OoaO^ 
ooatad ataala ara pro1»aKljr dua to ttia rtaotiona X? and XTX 
whioh proooad with tha airolution and axpnXalon of 802* 
Ohaptar XT daaXa with tha atudiaa on blgb taaparatura 
oxidation b«haTieur of Ii*baaa alloya in praoanoa of Ha^ SO .^ 
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flitt 0x14 fttion b«h«viQur of «ob» lii^ bMO alXoy«t Yls* 
Xi»eoii«l»600» Zaeo»«l«800, Moii«l*400» Rii80iiio-I05« B«t900 
•aa Illeko3.«200 luit toon otuaioA in proooaoo of Hs^ S^O^  
650 mA 1000^0 in floving VMlo tho eliroaia fomor 
ftlloys, o.g* Zneon«X«-600« fnooBol*800 inA Iliaoiiio«>l05 ahov 
roXfttlT«l# snail voiglit lo«««» ftt 650 «»a 1000^0 (to tho 
•xtoat of A^ttt 5 la 10 liro)} B*t900 (alumlnft fom«r)» 
Blolcol^ SOO «nA lloa«l-400 (HIO fonmr) oxlftifl* 
foUovlag ft parabollo and/or liaoar Iclaotlo. 
It app««ro tTcmt HagSO -^eoatod Znooa«l*600« 800 tasA 
IIiiBoaio»l05 form obromla f l l a at tho r^vy oarlr stag* of 
oxi4atioft« Tlila fllai roaotn vlth ^^  undorgo tho 
foUoviiig typoa of raaotlona at 850 aad 1000^01 
x m n OFgOj • 1-02 • auragso^d) 
B^Ta^ CTO^ d) • asOjCg) 
Tha avldaaoaa for mill ara oranriialslttg aaoii aa (X) vaight 
laaaaa during oxidation» (11) dapoaltloa of a r*3JL0ir pro* 
dttot oa tha valla of tha raaotloa vaaaal vhloh vaa Ideatl-
flad ohaaleally or %f X-rar dlffraotloa aaalyala aa 
ehroaataa, (111) dataotloa of SO /^SO^ la tha raaotloa 
produet gaaaa, (IT) allghtly baalo natura of tha aalt* At 
tha aai of tha ladaotloa parlod vhaa aoltaa Ha^ lE^ ^ oonaa 
lato ooataet vlth tha alloy, tha follovlag raaotloaa ara 
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poaaihXat 
XXXX »i • 80J" 
XXX 2Cr • 580j 
XXXI 2Cr • 3S0j 
xxxxx 2AX • 3S0| 
XXXIXI Pa • SO4" ' 
-^ifisd) ^ f o g • 
^OrgOj 4 JBOgCf) • 
— ^ A L G O J + 3802 • 3 0 
F«9 • JO2 • 
R««etione to IXH arc fcfttiliX* in Ineoivil-600» MXX to 
tXStX msA JXtlll in Iaeoii«l«300 wxA XXXX to HXn la Hlaonle* 
Salfidatioii x^ftotloiitf (mi;* XXM imfi xmxx) mv9 
ponmVbXw partial pTaaaura of oxygan fm^Btaiitlall^^ 
iGvai^ aa and eoaatqmantljr Pg^ ia inoraaaad. fbia altnatiea 
eaa ariaa at tlia oxlda/aaXt Intarfaoa* taoXatad pookata 
of l^m iaiood ^aaa fouad la tha oxidiaad a3JLoya« 
Tlia highar oxidatioa rataa of Xaooaal'-SOO la praaaaoa 
of ^^ oaaparlaott to ZaeoaaI-600 hvra baaa axpXaiaad 
aa tlia ^aaia of OP- lav Vl ooataata of laeoaal<^00 
vhlali proaotaa raaotioa XXfXZZ* On tha otiiar hand* la 
Zaoonal-600 aXXoy tha aeatumXatlos of BbO anft/or faC at tlia 
grain boiiadajrlaa raatrlota tha flux of Ci^ ioaa vhloh 
raaolta la tha diaooatiauatloa of raaotioa XXfXtl* Xa 
XaooaaX-dOO» faO vlXX ba fXuxad aoooxdlag to raaotioa mXT. 
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XZXSf f«0 + la^SO^ — » • SO2 • 
M»Mttim m i ? eontlnit* t i U a l l thf ITftgSO^  i* •xlumattA 
or II 111 fQ^ mt ttt« siat/gas iattffiio* in 
thm of f«0* 
Mffiiig oxidAtiOB of limonle iO$ 
emi AlgO^ isiiAr «<ifa.«» mm fom»4 M B i & d l m i o m tbrovts^ 
mwfUom m tm& iixxi* At tm ismn^m 
p^gm netivltjr i » dfoppcd to moU a l^ fw l^ th»t aolfi* 
w^mttom o<»iiiie« ia tii« fovnutioa 9f HiS 
Qr^ S^ v to frazil* of tint aoi^las 
tli« «oiKt«ot %ttv««ii allor ! • 3.oi»t at aoeta «it«« 
aaft frai^ aalt ai]p«otJljr iato eoataot vitb tli* idl^ir 
mrimm at «lta*« fha fiNiip«xitatl#m of tha nnjof 
lA&vfaea dmsring liot oorroaloa aapporta tliia vlaw i^ oiixl* 
HolyMaam ia i^ raaaat ia appx^oialila eoaeantsratloaa Calbout 
i» Siaoaio 10$ anA foma IS0O3 vlileli la pvaaaat i a tlia 
iaawf aealaa* Aitim^i tliava ia a^aaoa of tlia fomatioa 
of ira^oO^ (XXX?) in tlia aoalaa, aei«ie fluadag vaaetioaa 
UOCfX aaft m f X I do aot aaw to uadargo Ana to tiifli ehmtmlim 
ooatasta of tba aXlojr* 
t m II0O5 • —Jfa2«a04( i ) • SO^tf) 
xxrri ciTjOj • jiioOj — • jiiaoJ"" 
431 
xxxtrii iigOj • y&oOj — • 3KooJ-
Oui^fig eosYoiiioB o f in o f ^ ^ ^ 
i s fXiixod v l t l t ^ :r«X«a««dt 
j w t x n »iO • iragSO^ ——» SagHlOg • s • JOg 
f l i t v u l f t t r t h u s p«i i# t r&t«e t h v o t t i ^ a l l o y ftlosg 
t l io g r f t l a l3oiindari«s t o p v o f t i M e n l f i d t i t i o i i . S i S 
aagr a l t o f o m tiurough HZX and aocmmttXatoe l a tho iimor 
of thD s o a l o c * Again w i t h a d o e r o a a o i n i f ^ i ^ a t 
s a X t / g a o i a t o r f a o o RiO i « p r o o i p i t a t a d asA a p p a a r a i n 
tlna foana o f a t r a t i f i e d l a j ^ a r a a a t h a o u t a r aoaXaa* At t h a 
f a g i o n a v h a r a o rao l t ing ox> d i a r a p t i o n c£ a o a a a a ooeunrad 
Bi^S^ i a o s i d i e a d t o JliSO^ dua t o p a a e a g a o f a i r tlxrovigli 
o l a a v a g a a , f l i a a a p a s l a p o a a d d iagra ia ahova t h a 
p o a a i b i U t j r 0 f Bi804 aa t i a t anoa a t t h a i ^ g i o n a o f h i g h a r 
o x j g a n a e t i i P i t i a a « 
In pi>aaanoa of l^A^^i* axhiMta a Xinaar 
kiaatio at 6$0^0 and a parahoUo Iciaatio at tOOO^ €« fh» 
ooatad aXloy in tha in i t ia l atagaa ahova induction pailoda 
laatiog a^aut 4 hovura and 1 hour at 8S0 and lOOO^ C* raa* 
paotivaly*. fha oxidation rataa of S[a280j ooatad B«1900 
aueh highar than tha n i a o n i o and Xnoonal aXXoya uiiAcr e o r ^ 
raapondinc oonditiona. 
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kt 850^Ct Attvlng %h9 ifidaetioii ptxtoA, Or^ O^  fomcd 
on •llojr ap««<rl« vitli oxia# ioa In C^PHT) forai»c 
•olubl* olhPOMt* ssd Xi)}«r«tiiii SQ^  (XITSn)* Xn tlui 
of induetlon p«r&od« KoO^  thftt hat fomod imdtr 
^ oiiAatloa of Mirf»o« citrbiAo* Miiotc vlth 
tii« •ulfftto iUXf}, fh9 of IXXf ouppovtoA bj 
tlio pvooonoo of ft oolul}!* aolyba«t« ion in tho (ieaXo. fliift 
roftelioB proetodo noro irigorooalar at iOOO^ C« flio fonsfttion 
Of Iio0|'* aoid ! • rooaltod by tbo oonauaptlozi of oxido 
ion* thus inoxvaolsg tho ftoidity of irft2S0^ * roduetion 
ift o3ddo ion eoaoontrmtlon Inoroaooo tho «ulftur mtlwity 
(mZX ft roBult S i s ftbXo to diffiifto tiupoii^i 
AX20y ftoftlo into tho aJLlojr foisting obroniun &r ftltminivui 
imXfidoi* Boiroiroar, intomfti wafidoa iroro found to 1»« 
olirmiiui aolfido boosafto AXg^ fonafttion mniiroft a waxaAi 
loirar partial praamupt of oaqr«an. Haar tha and of induotion 
paviodf daa to braaahing of ttia aoalaa at ao»a looaXiaad 
apata» tlbt unda^lilng nielcal iriix ba asipoaad to na^so^ and 
Vii iriU. ba foswad ( Z X Z X ) along «ltb O FjO ^ ( X X X ) and A X G O ^ 
( X X Z X Z ) . 7hia iriU ineraaaa tha azida Ion oonaantration 
aboTa 10*® ata naking Va280^ aalt aarkadly baaio. Conaa~ 
anantl/t baaio fluting of protaoti^a oecura (XX>Z) 
xxnt mf' w^mA • 8O3 
in. sol" ^sssd 2O2 
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tu JJI2S * 2A105 
flw ruftofioa aotiT^Xy vith rmplA iftoi^ae* i s 
xmt« of oxKmtloa* Howrrvv, m th« oxiA« ion i« tt««4 up 
tha attftolc •low* devn vliieli indloafe^a b^ r a *paraboXie 
foot* i& hot oorrooloa Slnoo tho oorz^«dloa 
•tudloa voro reotxlotod to 12 howm tho oxidation klBOtio 
cuxToa amprostat oaly iadttotioa sad parabolic irogioas aad 
th9f i t no OTidoaoa for iatonaodiato or iiaoar rogioa* 
fh» laoaol 400 i« aartedly oorrodod in proaonoa of 
iatoaslt^r of attack iaoroatas irith inoroaoiaf 
toaporatux^* 
laitiaXlir a ITiO f i l a i t formed baaoatli a OaO f i l a . 
Whoa ffioltta ooaoa iato ooataot with th* CuO f i l a 
tho folloviae roaotioa i« foaoiliXai 
XLII CttO • soj* ^ Cue • + 8 O2 
2m 
0 i« ooaaoaod by fluxiac irith HiO proooat ia tht iaaor 
•oaXoo (XXX?XII)« OgCf) poaotratoo through tha aoalo and 
proforontiaUy oxidisoa l i to MiO* Vith tho daplatioa of 
oxycM aotlTity at tht ozido/aoXt iatorfaoa KiO ia iu l f i* 
diaod to l i s dtt* to oorrtopoadiof iaortaso in 8-aotivitj« 
7h« doplotion in at tho oalt/fao intarfaoa viXl rosaXt 
in tho proeipitatioa of liO a« a porous ooala ohttd of OoS 
m 
•e«I« fonM« ini t ia l ly (XX»ZZ). Ag«l» fused Na^ O^^  v i l l 
r«iiot with »10 to omrrr out caXfiAAtloii reaction foxtting 
SiSi 
m i l sio • soj" ^ f i s • • 2 Og 
Whta m x i 10 ooapxatad a m x In S-aetitlty v l l l rmmlt Id 
tfa« oxldatlott of tindai^catli ooppmr aolfidt layer* In oonae* 
queue* 8 l e raXeaead i^lah v l l l panat»ta ttu^oui^ tlia alloy 
to mlfiaia* Si* fhla prooaaa of aXtamata eulfidatlon and 
oaddatioa vlxi eontlima t i l l aU the !la2S0^ i c eoaauaad* 
7ha moit>kioXogy of tha saaXaa oonaiatlt^ of altaxinata Hl-
and 0a* anrie^ad Xayara la In ooafonslty vith the above 
aieohaoiMt* 
Ohaptaar T daaXa vlth the att^lea on hl |^ tesperature 
ooxToaion hehaTlour of Hi^ baae alloys in preseaae of KaOl* 
fhe hifh teapevatura oorrosion hehaTloaif of ITi^ haae 
alloys ift presenoe of SaOl can ha dlTlded into two oata-
gorieai 
(1) Chreala fomltig alloys, irla. Znoo&el«»600» Zneoiiel«800 
and iriaoBlo t05 v h l ^ ahov araoh higher oiddatlos rates 
than those la presenee of Ha^ SO^  or air* 
(11) AlgO^ fomera <i-f900) and RiO foreiers (Hi*200) vhloh 
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hKT* mteh oxiAfttion rftt#0 than in pvMne* of 
Iloii*! 400 iMeh i s CuO t^iO farmer i s seycysl^' 
»ttftOlc»« by ITftCX* 
SaOl bs^alct doim thm protaotlva oxid« aeal* Isjr 
att«ekiiig th« Or^ O^  tllA fomvA oa th9 «&ttgofr Cl) aXioj 
px>oa\ioiag 11 Tolfttil* product OrO^ CXg (XliX?) nbloh ifl tabtt* 
^tttntly ooav«rt«4 into RA^ f^O^  and eoa&mmA th« oool«r 
part of th« raaotioa tuba In tha fom of a yallow dapoaltt 
XlTf 4BraCX • CFgOj • fOg ZCfO^ CXg •»• 
ftia stalf aaiaeaat to tba aXloy eonalata of HaOX, j^ a^ r^O ,^ 
CirOgOX^  and SaOX(X) panatrataa tbvoiai^ tlia saXt and 
raaeta mtli tba aXXoy ooaponanta aa aoggaatad in tlia foXXow-
iag agitational 
XiT 2»aOX 2111 • ©2 — 
XLTX** 2IaCX 4 ]la2ya02 • FaCX2 
mix*"" 2MaOX * Co • -—^ C0CX2 • tag© 
XLTXXX**** ?IaCX • 4AX • 3O2 -—^ AXCXj • JBaAXOj 
* XaeoiiaX<»600* ZftoeBaX*800» Niaoiiie 105 
«• XzieamaX-800 
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HiaoBlo 105 
• • • • BltBOlllO 105 
fh* of tm to ttMltt depdnAs upoa 
tht eonfiitioa*. A« »«t«lXio otaoxldas BOT* 
outwATd through th* a*It, oxygen aoti^ltloa a»ffioi«ntly 
lill^ to ooBVort »a««X3.io ehloridot into aotttlXlo 03dA»«a 
m x SFoClg • | 0 2 — ^ 
L SftClg • 2O2 
U SlOlg • 0 — ^ HIO • Clg 
Ml CoClg 0 — C o O 0X2 
1.111 2AJLCI3 • f ©2 — » AlgOj • 5OI2 
7h« ohloxliio i s r^ ofeXnA to y«60t ultli oXvamiit* in th« itlloy* 
MY XOI2 • ait alloy) — ^ 2IIC1, 
OontimiatioB of tliio proooM roaultt in tho drrolopatat of 
aitooAtlnuottO, aoBprotootlYo and porouo oxid* oemloa* Rmo* 
tioM X£V, tVft maA XI.T1XX inAloatlac tho fonifttlos of 
HiOj", foO^ aai rotptotl-roly proceed at tho baekvarA 
diroetioB dut to tlia dtplotioa in 0*^ at tho aolt/salt 
iatorfaot and ooaattutatly praoipitating oorraapoodinc 
oxidaa at tho aalt/caa iatarfaoa* fim eomravaioB of ohlo* 
l i s 
i i i t d o x i d « » {TlLtX t o IIXZ) end p M C l p i t a t l o a o f t l io 
o x i f l M « t t h o • f t l t / g M i n t o r f i i o o t o t l i i e l e p ^ r m m 
soa l*»« Aaothor f a c t o r rosponoibXo f o r M f h o U A A t l o a r a t o s 
I n p r o M n e o o f ll«OX ! • t h o l o v b o i l i n g p o i n t s o f t r a a o i t i o n 
haXiAoi v]ii<^ Atrolop auffioioat Yopour prvostaro »t 
tho iaiojr/*e»lo iatorfaeo to l i f t up tlio sealot or broslc 
flova th« protootivo oxido layoro. 
HaCX«-ooat«A 1 1900 vhovo mxeh l o v o r o s i A a t i o a r a t o s 
tliaa a3JLoy« I i i t t l a a t t a o k vas o b a o r r a d v i t l i 
AlgO^ i f t BbSX ixpto a t a n p a r a t u r a o f 1000^6* Oontiamoua a n i 
amootli o a d d a t i o a ovirrae a r o o b t a i a a d and aoaXaa a a a a t o ba 
adliai«d« I t a p p a a r a t l m t t h a i a t a g r i ^ o f t h a f i l a 
i a » a i a t « i B a d i a p r a a o a o a o f BaOX. 
Hioktl*200 aama to ba aodaratalj attaokad by VaOX 
ia ooapariaoa to ohroaia fomiag aUojra* fha oorroaioa 
rataa of Ia01->ooatad allaya ara aiieh lovar tbaa ^ a oorraa* 
poadiac VajSO^^eoatad aXloya. farthar tlia oxidatioa rata 
at 850^0 ia mail Idghar tliaa at 1000^0. 
¥haa XiO f i laa oaaa iata ooataot vitb li<i«id VaOI, 
ohloridisatioa raaotioa oooara 
I.? 2ii0 • airaox <—^ ii0i2 * 
Iiiqaid ITaOX paaatrataa tbroacb tht aaXt aad eoaaa iato 
199 
ooatMt vith th* snA r»motm Aooerding to th« »«et loa 
i f I a r «c i • 2*1 • O2 
LfX to « IlMittd •xt«iit Aa« to 
low oigrson pot«Bti«I produotd «t t l i« «XXoj/s«lt intorfaoo. 
In olreiwstABfMis th« YOl«til« lliOl^ -mp^uw tlio 
eicido oeaj .* o r p u t t r o u g h tho nolt aitd oaddiftoA to KiO a t 
t l io • t t l t / s s o i n t o F f s o o ( I t l )« f w t t h m r , H i O ^ a o fovnoA ^ 
ItY ov Vft i t aiMoelfttoA «!!& pi«eipitmtta m HIO at tho 
aait/taa intorfaea. fhla vaauXta la tlia fomatlon of poroua 
ana oopieua aealaa of VIO on tha aXXoy aurtaoa* fiovavar, 
tlia iaaar Xayar of tha aealaa aaaaad to rataia aoaa 
]3uiiBg eomaloa of Nlckal 200 la pvaaoaea of HaOIt 
two oppoalag faotora affaot tlia eonwiLoa rataa; vith 
eraaalaf taaparatura tlia iaeraaalnf aaouat of liquid taada 
to aoealarata tha rata tmt at tlia aaaa tiaa tha auoaat of 
eiaoriaa daoraaaaa. Tha balaaoa liatvaaa thaaa affaota par-
liapa laada to tha oaeavraaoa of aaziana attaak at ami iatar* 
aadiata tfaparatura; thia ia poaaihlj tha raaaoa of highar 
oorroaioa rataa of tha allor at thaa at 1000^0. 
Hoaol 400 la aararaly attaolcad hgr VaOlf tha iataaaity 
of attaok iaoraaaaa vith iaaraaaiac to«paratiira« At ! 000^0« 
liquidtta 9a01 attaaka outar aaalaa of CaO to font CaCl 
<LTXZ)« tha liqaid furthar paaatrataa aaA raaota vith iaaar 
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ViO UJm to torn WiCl^  
iiTii 2»«ci • aOttO — » aoiiioi • um^o • o 
CttOl c m i ) m^ ViOl^ ( m ) f o m a in imt»fltr«t« aoT« 
imtvaTli to oHdiso to OaO (MX) and HiO Cl»Z) at th* 
salt intorfaeoi 
OTii 2e«ax • 0 » oiigo • oi^ 
t lx OttgO • a — ^ 2Cuo 
At tOOO^ Of Hf It? BoA IflK ooBtinno to ^ximdo a tliiek dupXast 
•oalo of 0110 and HiO* fho Ol^ g oroXiroa Aiirinf th« ostldation 
la arallalila for fMluir eo»K)aion alo»§ vitb BaQl(T) tlma 
laoraaatiic ttia aoiroH t^r of ootvofion vltli tiaa. fhia ia 
iniioataa hj tha onaat of a liaaar kiaatie aliortXy aftar th% 
enljidaatioft of a para^Xlo klaatio* l&a aoala aoipliology 
InAieataa tha praaaaoa of a tMok duplax aoaXaa containing 
aXtaraata layara of OuO aaA liO* 
It i^ ^paara that axldatioa aa4 alkloridlaatioa raaotioaa 
(laTOlTliv O2 aal laOl) caaaralljr falXov a para^lle rata 
lav vlMvaaa alOailAatioa vaaatloaa (imrol'riaf BaCl anfl Cig 
(<)) proittoiaf Bora aararo attaok foUov a Unaar rata lav. 
Olwftar TX 4aaaniiaa iMt aarvoalaa bahairioitr of aoaa 
&lekal-%aaa allaja la praaaaoa af »ixtiiraa« 
0 
<t«»p«ratimi oxiA&tioB b l^uiTioitr of IneoB*!* 
600, XxkOOii#3l«800» Klmnl9 105» Hlelnl 200, B-1900 ftnA Koii«l« 
400 hfti ^ca studlta in pV90ne9 of slxluroa of IT^ i^O^  ^ aA 
KaOX ($it md Its molmr rmtM) mt 890 mi 1000^0 in m 
oiunroBl of 
fht wiight gfldn/timo oarr«« iadliOAto ehvomift 
fontiag «llof«, ••«« Ztiooii«1^600 800 and liisoisio f09 
ihow iiiortftoifig oomoion r«t«s mth iaoroatliig amoimt of 
JftiOa. in Ha^ SO^  vlioroM foT&or (B«»1900) and 110 fom0r 
(3?lolcol^ 200) ahov dooroaoliig oxidation rataa with iaor«a«l»f 
asount of ITaOX in moll amotint of KaOX la 
•nbaiieaa tlba oxldatitm rata lultiallir^ i!oiiaX-400 
(HiO/OuO f o m r ) balunraa alallar to olmiiila foxttlas alloya, 
OsddatlOB of ohfOMia forming aXXoya vitlb Ka280^ *«llaCl 
ttixtuiNia iNiaulta i» tiia dairalapaant of da^radad ttiofoatyuo-
ttura. rha dagx«datloii ia aora pronouaoad in aXlajra ooatad 
with Hlfbar aaoaata of laOl. Xaeosial-SOO la aeat aarai^ly 
attaoM and iriaoala^lOS la laaat affaatad. 
Xaaoaal-doO aoatad vltli $tt VaCXtira2i04 aixtura oa 
eoiraalOB atowa HIO irlth CrjO^ iBaXualeaa la tha outar 
aoaXaa, baaaath tha oxlda aeaXaa 0r2B^ la praaaat ooatalalag 
aoaa VIS. 9ha aaaa aXXoy ahova Xaaa aarara attaok la pra» 
aaaaa of RaOXtlagSO^ alxtura aXthoii^ a anXflda Xajar la 
2u2 
pv—nt» 2ii«oa«X<»800 vhioh i t nor* MT^rtly attftoM shovt 
•isiXwf aovphoXogar b«a««tli th« oxiHt •ottI*« which mm «osp» 
vi««d of oxides of 9X1 • Iwntm proMat in tlio vitli 
pz^tdoaiuoiit eonoontrstioii of Hi* Cr ond fo oxidoo, a iulfido 
fifont i t prosoat ia tho fo i s of a eono i^ieli oxtoadod iato 
tho allojr if iatoraai oorvooioa prodiiot has b««a fomad* 
MioiPoatniettt^aa of HagSO^ -^ aOX oowodad Rimonio 109 ahov 
tha diaxn&ptioa of othamriaa protabtiva aeaXaa* fha diaxup« 
tioa ia mora dlatinet ia alloy ooatad vitli Is9 
adxttupa irhara daap paaatratioa of tha Mlt aad fragaaatatioa 
ara obaarrad, 
Ia ooatad ehvoatia fon&iag alloya, tha 
ohi^aia aealaa vhioh vara ia i t ia l l^ pvotaotiira i a praaoaea 
of ^ ^ attaalEad h j RaOX, fha eoi*roaioa rataa ara 
aahaaaad hy aairaraX «agaitiida daa to tha foinatioa of ipoXa^  
tiXa OVO2OX2 C^rr) aad mt^aatttaat ooavaraioa to yaXlov 
ira2CyO^ vhioh ia dapoaitad oa tha eooXar and of tha raaotioa 
tuba, fha f^aetioa of ehXorida ia to raaoira ehraiiia pra** 
faraatiaXXy thaa prodaeiag ohi^imi dapXatioa ia tha aXXaj* 
Zt haa two iaportaat haapiagas iraCX(X) oTaapa throng tha 
aaXt aad attaaka tha aXXay diraetl^t tha aXXoyiaf aXaaoata 
ttadaria ahXaildiaatioa raaatioaa aad font ohXoiridaa aoeovd* 
iag ta thair tharaadraMi* atahiXitiaa. fhoaa ohXafldaa 
ahiah ara vaXatiXa aara oatvavd ia tha foxK of vapavtra aad 
2u3 
g « t t i l t ••CLt/alF int«3PfftO« t o r t a p v e t i v * o x l d « « , 
t h * oh lo r i i s* o f f «iiA inAuo«« flhlorinatioa 
rof te t io iu i* Soeonftlf^* t o roaoviO. o f olix^Bitm ^ o i ao r id io 
t h o o t t l f t i r from Ka^SO^ b o g i n o t o s a l f i A i s o t l io aXXojr Buoh 
oftTHov* f&o ooBbitiod o f f o e t o f t u o f f t o t o m voouXta i n »aoh 
b i i ^ o f o o m r o t i o n r » t « « i a o o s t o d lOloir t l i an 
S f t ^ s o ^ ^ o f t t o d ftlXor. Zb t l i o M oft0o« wiioro t l io d o p o o l t o 
o o a t o l t t ffiootljr l l a01 i n t i 5 s l x t v u ^ t!io 
• f f t e t a auo t o ouXfter v i lS . IMI ! « « • prottoimeoA* l a t l i i s o a s o 
Unci. wiXX e8ii8« m p l A a « p l « t i o a o f Or ,H i mH o t h o r o l o a o n t s 
i a t h « a H o f aad i a eoawitiaoaoo t l i l o k ioiA p o r o a o eeaXos a t o 
doToXopod o a t h o aHoir* 
f b » lOimlJia f o m l a g B<>I960 f i iova l i i # i e « t o o m > B i o a 
i r a t o s l a p3»i<i»ao« o f a mixtax^o e o a e i a t l a g o f ^ ^ ^ ^ 
i a t l io ttoXar ratio o f aaA Xovost i a p u r o M^itioa 
o f a teiaaXl a a o a a t of HaiOl l a V^gSO^ oahaaoea t h « o x l d a t i o a 
rateo o f t h » aXloar oaovaoaoXir* It appoara t h a t a a a a l l 
taoaat of HaOl onhaaooa tho oorroaloa ratoa t^ daoroaalag 
tlio laftttotloa porloAa (2 lir at 850^0 ana a>oat 1 luf at 
1000^0) aad thaa oa aattiaf of iogradatloa roaotloaa aaeh 
•arllor, fhla AograAatloa la oaaaoA rapid ramoral of A1 
frea aXloj* Vit^ th t oalaiaatioa of rtaotioao Ut to XtlZf 
lavoliriac oxjrgoa aad aolfor rtaoraX froa tho aaXt dapoalt, 
tbo oxjrffva and 8«>aetiirltlaa aro eoaaaiiaoatly rodaood at 
2'A 
m9Xt/QXlA9 int^rffto*, muA HRCI from tli* Avposit viXI 
vlth Al20^ and Ut«r Ml in aulistratt to form AICX3 (1X9 and 
VXfX)» A» MZOl^ m&r0» outwuri ia pojpo*, ox^gtm 
«otlTiti«e eaeiit in tlio lipoid l>ttOftUM os^sma mppXiot 
by air. OoBM^uontly, AXCI^  oosvox^oi into AX2O3 
olOoflit* 10 to r««ot agala irith tlio alley (ItlX aaA 
JiXnt). I& aaoh a pmcmmt^  a sBall amount of HaOX oaa pro* 
duoa a aabataatiai atfaot baeauaa i t ia zweyeXai. 
CrgOjta) • aHagSO^Cl) • ^Og (g) 
SSm^tO^iX) • asOgCg) 
m »1 • soj* — 4 . fOg • 
m i m • AigOj • 3802(g) • 5 o^* 
m i l 20w 4- jsoj" — t O r g S ^ 
m r AI2O5 • — 2 4 1 0 5 
MET Ai2®5 * m c X j • 3ira20 
Mm nx • fiiaox • J 02 • aiacij • jiagO 
H E T I I jirajO • JCIG — » firaox • fOg 
91ektl->200 vlileh t^ rmm a FFIO aoala ostdlaaa at a muoli Xovar 
rata 1» praaanoa of faighar ooneaiitratlofia of llaOX in Ha280^ 
tlian tha aaXt mlxtura oontainiiic amaXXar ooaoantratlona af 
H 'i f^ U fj 
laOX. AUoy e0itt«i irlth HftOl^ Va^ SO^ (ft9) oxjUtis«« at • 
rmt« ttt 850^0 th«» mt 1000^0 vlMf^ita «llor «oa««i 
iritli 5it sixtiiv* albova Mglwr eorirociott mt lOOO^ C. 
fh9 wmalX mount of ll«01 tn bolp* 
fttl lA bfoftkliig tiio pYotootlTo mo msA ooamuontly 
iJiAuetlOB poxloA grmmtXf iroduood. FoUovl&f salfiaatioa 
iitm 
fXuadaf voaetio&o 1A niileli 8 tad 0 afo UMfl tip 
tho olilOTiaiAAtioA roaotloB procMds itrrolirlAf oonrorsioA 
of SiO aad HI aotaX iAto HlOX^ * KlOl^ daooapoMS At taXt/ 
mkr iAtorfaeo iAto SiO* ohXori&o roloAwid $m aitaIMIO foif 
^Of6Ilfigt fh» foxnoA dAxlag fXuxiAg oAdA tap as HIO 
Isif pifaoipitatlott at tl)« aaXt/gaa intarfaoa. fhla providas 
a POTOUA irio aoala OA tha alloy* fha O^aawad NOVPLIIOLOISR 
aAppoTia thla aa^kaAiaa* 
flia Xovar eoFToaloA rataa of 1t$ eoatad 
Viekal-200 alloy eould parhaya %a axplalAad OA tha baaia of 
TataAtioA of protaotl^raAaaa tqr tha «10 at 850^0* At 1000^0, 
a valatlTaly larga i»duetiOA paffiod ia o%aarvad« By tha 
aai of tkla pavtai aoffioiaAt s^aetiHty i a davalopad to 
aaUidiaa Aiakal aatal to SIS aAd aaQuaAtlally liO la Haal* 
oally flttsad to iriOs * Thaaa raaotloAa parhapa ooAtlnna 
t i l l aAtira VaOl(l) ox^apa lAvard to 
oarry o«t tha ahlavldatloA raaatioaa vlth 918 aAd Hi matal 
(2«xrxix ta i m ) . 
2u6 
mnn i t s • 2H«OI i i a ig • »»2® 
m x II • 2»«01 • JOg IlClg • 
m SftjO • Mi | o 2 ——»iifig'^^a 
m i s s g s * 2O2 ^Bftgso^ 
$lit 91C3L2 fomti mow mtimrd to gtt oxldist to 910 
ftt •aa.t/ftir cnA •Wl f t f l y SAg^ iO^ pirteipi*-
M VIO* Hft^ SO^  fo»«4 ^ I im iQiso the 
iiXXoir to out lattmftl scaflAfttlcm* fh« amvm^ &f C3.2 
aft§r oxidation of iriOl^ ivilX dooXino tatifaatoXy 
to iioorXy soi^ lovoX at 1000^0 a&d liot oomtoion iroaotiono 
aro ooaaod to piooo^ fanhor* 
Mko obroaia tomorog tho ootroaioii ratoo of HoaoX-
400 (OaO/ITiO foiwtr) iaoroaao witli laoroaaini eoaetatration 
of llaOX in f^* of foot ia aoi»o pi^souaood al lOOO'^ O. 
UTiOX 1»f*oaka tlio pvotootiYo oator soaXoa of OtsO aad innov 
aooXoa of liO* fhio roooXta ia a oorioo of aoXfidatioat 
fXaxiat and oiaoridatioa voaotiona ifhioli ooatrilfato to 
OBhaaood eonc«aion iratoo* fho oonroaioa ratoa at 1000^0 
aro aaoli ttion at 850^0» tliio ia jpvooaaa^ Xy duo to 
iaoxwaao im afirooolirottoai of tho aoXt iao^ito of tho ox» 
pootod foXl in ehXovlao aetivitjr. 
ZmI 
Chmftmr n i atnAi** on Um iiot 
eoxTowioii in pT^—no^  of Wa^ O^^ '-VlSO^  aixttour*. 
flM liot eoiwo«i«B lisre eAraflni m% at 
690 and 790^0 on IneontX 600f Zneontl 800» Viaonio lOf^ 
HioktX 200 ana fSonaX 400 i» px*«Mno« of «O1«p rmtto of 
HiSO^ IftgSO *^ flui •tnAloii hm^ l3Mn oai^oa out tunaoy 
tuo aifforont eonditiontt aaAor ono ooaAitioa t&o al.Xoy« 
am prtoJ^disad for 20 iioura aabaiKittottfljr eoatad lAth 
follovoa Iby iiot oorro^on and tuodar 
tlna othav oondltloB tha allora ava diraota^ ooatad vitii tha 
alx^tii^ and as^ ^an oomdad* 
Xa ganairaX, tha eturoaia fomalng aXlojra (Zneonal 600 
and eoo and Siaonio 109) ahov Xoaaaa in piraaanea of 
aalt airlnra at 690 and 790^0* Xn mntreoff SiO foxttln« 
aXXoya (KlokaX 200 and KoaaX 400) aftar inltiaX v a i ^ 
Xoaaaa ahov vaiglit gatna and oxidiaad tigr a paara1»oXio fata 
Xav. Vith a fav azoa^tloaat tha praaxtdiaad aXXoya livra 
Ml^ar aorvoaiea rataa thaa aaoxidiaad aXXoya* Tha pra» 
oiidisad aXXoya vhaa aovradad in praaanaa af 
aixtara tiham aovphoXo^aa la whtth aoaXaa ara fvaatXy diS'* 
mptad and tha auMiwta la raXativaXj Xaaa affaotad. On 
tha othar haad» aXXa^ ra vhleh vara difaetX^r aorrodad la pira* 
aanoa of aaXt alactnra ahov a aoi^hoXofy in vhloh aahatmta 
la daXatariouaXsr attaohad. 
2u8 
OIIILNT IIOT «ORRO»LOII 0F LAEOA*! 6 0 0 ANA 
AOO AND L I S O S I O ! 0 5 I N OF 
TH» OUTTR M F •XI»«6T«A TO THIOLWIIOD 4TTO TO TLIO 
PIFOATNE* OF VIO OF TLM AOOOMPOOOD 1 1 8 0 ^ ( X Z I ) PLIIO KIO PTO* 
AUEOI ^ MOLMX ALGRATLOII FROM THO MOT«X SON*. 
FHO LIQITID SALT AIZTUR* WIXX P O A O T M O TTAROTTGH HID 
•eta* aafl vllX attaok laoor OiPg^ ^ oooJLoa wm& rmw^imm W, 
t f t AND XTO:!! AVA AXPAETAD AT TLIA AAXT/OXIDA INTAVFAOA* 
m i l acifgOj ^ 5iriso^ • ^Ra s^o^ — » 
FIAAOTLOAA 1 1 2 , TV mA T f t WILL IPOANLT I A THA AXPAAIOA OF 
AALF^VOAA GAAAA AND «A1IAA%TTAAT3|R LOAA VALFLIT. FLIA 
X^LAAAA OF OSARGAN BY 3»IXZZ RAWAT I N N ^ I D OXIDATIOTT 
OF TLIA ALLOR ^ 0 9 / 9 1 DIFFUAIAN AND THIOKAAIIIG OF TLIA OIIDA 
A 2 
AOALAA. CRO^*" AND FAO^*" FONIAD AOIRAD ONTVARD TO TLIA AALT 
INTARFAAA AND PRAAIPITATA AA OVGO^ AND VAO (OIF 
AOAA DIA^AAEA FRO« THA CAA/AALT INTARFAOA AND ^AAAATLI IRIO 
AOALA DAA TO FALL OFF LA XI^JO* XAAATIOTTA X F , M M D M I Z 
V I U TANIAATO VHAA TLIA AALT LA OOAAAAAD* 
III 1 1 0 FOVALAC ILEKAX 2 0 0 AND NOAAL 4 0 0 A U O J A AIIDAR 
PYAOXLDLAOD EONDLTLONOT IRAAATLOAA XF* XFX AND I I M Z AVA NOT 
POAALTILA BAT LA MOAAL 400T TLIA LIQUID AALT AXTMDAA TLIROVFH 
2u9 
CuO mA ftttMlw «10 aoiaM ( m i l l ana m x ? ) . 
Ltnti 110 • aiiso^ —»irijSg • fOg 
0X3rg«ii duriim LXXZXX aod IXXXV wil l vltli 
Aiffasisg VI and Cu ( f r w tli« m«tsl) to fofii e^plmm oxia« 
•o«l«t« eoM mar ftlM oxiaizaft mA 
qtmaatl^  mtlfur r«l«ftMA pfoiuet* intamal mtlt iMion hy 
tomtng 111^ 82 Oii^ S in th» mmtriM, In Hiek«l»200 t ivi lar 
XNiaetioAft art •xpaetadi ViOg fomtA in LXXIf mr0» ontvarA 
and pvaeipltftttA aa HiO at th« gaa/aalt iatarfaoa# l^ueliif 
liot «Qf^aioii of tmoidaiBaa ITiO toming alldya* tiio liquid 
•alt paaatrataa tha thia oxida f i l a and diraotly attaeka 
ttia ttiidarlsri&g aatalt 
hXXT m * 211804 s^asasi BBiO • Hi^ Sg ( - -77 Kcal) 
fha Xi-Vi^S^ «tttaetio v M ^ foma balav tha aorfaea oxlda 
aaaaa prlaajl l j raaponai^la far tha M aarvoaian attaak* 
I»iiilnc aorfoaioa of aitoxidiaad Xa2804<4ri804 eoatad 
obreaia foniiiic allajra iaitialljr a ohroMia f i l a la formad 
oa tlia allasr. Raaotioaa Xf and LXZZX ara axpaotad ta pro-
itaad oaljr ta a liaitad axtant, fha oxidation kinatio eiurvaa 
ahov that praoxldiaad allajra b&w nmttXXy aliortar Induetlon 
panada irliaraaa oaoxidiaad alloys 9hov ralativalar longar 
2i0 
inAuetloii p«rioa». This i s perhaps eiw 0f tli* laportant 
rtMons AiJU^ar* hiKv eompmemtlmlf 
oxidfttiAii rates. fh« IMuotion mm mtrntXr^lf 
loagwr i s elm»»l« fOTii«r than KiO tormw. 
2il 
fhB foXlowliig oonolusloiit a^ gr &vmm from tht bot 
corrosion etuAltat 
Clmpt»g II 
( i ) At eoo^o, eoat«d statltiiswa (AIBI 921) (fti&d 
iuiMii«ltl.a#A iklBt 303) show oxidfttioii luttt 
« etrtiOii conemtimtloa vhloh i s 4*0 sad 9*0 
ipssptotlvsaj^ fo31oir«i m grsdiisl ^serssss i& oxidatioa 
mtli ineifsftsiiig salt oonosiitifAliloa* 
<ii) At a Xia««r vsXatioaihlp •xista bstvssn aaoaat 
of salt dsponitioa aad oxidatioa vats. 
( l i i ) At lOOO^ C, vith ralativalf larga m n a t of SagSO *^ 
••asltiaaA 321 stMl OJEiaista at a auoli faatar rata thaa 
tlia iwMaaitiflMia 303 atasl* imrliic eamaioa a CiP-^aplatai 
aoas la aatabllidisA la tlia aatr&x tad fiO viiioh la prassat 
aa tlis iraia^aadarlas Is aoir «al>|setad to lis at taoM bjr 
la^BO^ 
TIC • la^SO^ — » nOg • la^O • 00 • 8 
Rslsaas of 8 SBA llajO aalisaess tha As««aAatioa of tht aUo]r« 
Olmatay I t l 
( i ) At 800*0 . 303 sai 321 atssXa eoatad sithar vith tnu* 
Zi2 
•itlott •y rnMwp* vith XftgSO^ iilov 
iM«f]r SUA tli* InertftM* 
with inemtialisir caXt Atposl'lloii* itm ftttftlmt*A 
to faol tiuit iBMV ^broBitttt oiiA* •ealtt inltittl lr 
f^nwid on tht ftUoy intftet tt&A Ao not 
•ot iflth Ateoiipotltioii px^Attctft of ei««RUi<s mlfftttaf 
SO^  Og* fit* proAuet recitXtii^ 
in 
( i i ) i t aoo^c, th« ^ SHaSO^^ l^SO^ «Oftt«A 
aHaem iMieli ooxroiiloa An* to tbii fofsatloii of 
low tmporfttttvo ttttootioo 575^0 mtA Ha^ SO^ * 
ViSO t^ Atf^O). Tho liqniAtt* phaoo b««it]ai tht pvotootlTt 
oxlAo f i l a and tho AUOJT oxiAifioo at a mioh faator 
( i i i ) At 1000^ C« iH>th otooXa alu>w Inomaliig oxlAatiea 
mtao vith ittovaaaisc aaXt/aixtitra Aapaaitiott t i n a iiaxlaa 
ia raaahaA, thia ia foUovoA ly voight laaaoa on ftijpthar 
Ijiaroaaa i s aalt Aapaaitioa* 
(IT) Bii^ar oomaioa n t a a of 9180^ aoataA ataala at 
1000*0 ara attvilmtaA to tlw foraatlaa of l i t vliiak aeotim* 
lataa toaatk tlia 0^20^ aoaloa asA uftAaxya tha foUaviiig 
or alallar tjrpa of raaations 
5111 • CrjO^ — ^ 3IiO • 0^283 
916 thrwtlk thM oxld« 80»3.«« and 
wi'lli BielwX in til* mi^ttvst* to tern Xov a«ltlii« 91-irid 
<•> fim t»tti«ltioii »«tal mOlfftt* eomtH 
imd«fgo c m r * oomtian at lOOO^ C an* to M^utntlal pto* 
ffVM of ottlfldfttloa moA tiwdag misotloiui* 
Ohaptoy If 
(1) diTonlA terming Ineoiiol 600, Znooiitl 600 aaA SlKoalo 
10$ oaddlat clovXar la of vlioroM alnKla* 
fox^or 1»1906 910 fomor Slekol»200 oxldlso mt a falitor 
mtoa foUlovliie a para1»oXle and/or liiaoar klattlo. 
Cll) tm. pvoaoneo of 9a2S0^> th* ohvoaia fomliiis aXloya 
tfhm woll dofinod Isduotlott porlodo Indloatod t f woli^t 
loatoa. ' 
(111) Vh9 accraaaiiro aotlos of 9a2S04 oa B*»f900 la duo to 
tHa praaaaaa at X0O3 la tlia aUof irlileli la fovaad aadav 
9a2804 Xajrar aad aadarca foUovlag or alallar tjfvaa of aald 
fluilnc voaatiaaai 
MoO, 4 9a2S04 •9a^a04<l) • SOjCg) 
OF2O3 • 59a0j, — » 20*5* • 5!loo|* 
AI2O3 • VioOy y UX^ • 
2i4 
7h« r«4uetloii la oxlA* Ion eoiie«atrfttlon ini!r«ft9»» %h» 
iielditjr of tho a«lt aad av m rtmzlt salftur Is to 
dlffuM throttfi^ 0e»l« Into tlio iP.Xoy fomlng intomftl 
KUlfidOS* 
<lv) Kon«X«-400 i e approelKbly oorrodod in pr«««no« of 
and a aaohanlMB inTolTlag altarnata aulfldatloa and 
oxidation 3feaotion0 aaaaa raaponalbXa for daralopaant of a 
BoaXa morphology eonaiating of a l tamata Hi and On anriohad 
lajrara. 
Chayttr • 
( i ) Oliroisia foming nickaX«»l>aaa alloys alioir auoii Mghar 
oscidation rataa in praaanoa of STaCl th.an i» praaanoe of 
SagSO^ or a i r , 
( i i ) AlgO^ or irio foxtting alloys ahow moh lovar oxidation 
ratas than in praaanea of Ha^SO .^ 
( i i i ) Moltan KaOl attaoka tha protaetiva «&roaia aealaa 
foxwing Yolatila produot Ct020X^ vliieli i s subaaqnantly oon-> 
•artad to ITa^ OrO^ . HaOl than panatratas through thm ehra* 
•ata aalt and raaeta with alloy eoapanants to font raspao« 
tiva ohloridas. As aatallio ohloridas BOTS outward through 
tha aalt» oxygan aotivlty i s saffioiantly high to oonvart 
aatallie ohloridaa into aatall ie oxidas. The ohlorina ia 
raoyelad to raaot with alaaants in tha alloy. 
2x5 
(It) Intmgrttf of AI2O3 i s in B»1900 Itt 
of VttOl mt 050 mcA 1000^0* 
(•) DiuPiiiff oorroiloa of Biekol«200 fozt^atlozk of volatilo 
810X2 SAj^ iOg tht allorAiolt iatorfseo wbA wtbsotitoirt 
Alssooiation and prooipltatioii HIO, xwtpootiToly vosttlt 
la tlio fozsatlon of porous aad copious seftlos on tho aXlojr* 
(T1) In HoaoX-iOOi oxlAatioa and ^ o s i a i s a t l o n rvaotlont 
<i»roX-vlBC O2 Sa01) gonaraXXy follow a parabolic rato 
lav vharaaa ohloridatloa and ehlorlaatloa rtaotlona ( I trrolT-
Ifif 9a01 and Olj) produditg nora aarloua attack folXov a 
Xlnaar rata law. 
Chaptar VI 
(1) Ohroetla fomliig ZttooaaX 600 and SOO aad Hlaoaie 109 
allow laoraaalag oorroaloa rataa with iaeraaalaf aaoaat of 
VaCX la ffa2S0^. 
(11) AX2O3 fontar (B-.1900) aad KIO forvar <lflekaX»200) 
ahow daoraaalac oxldatloa rataa wltii laeraaalac taoxint of 
HaCX la Ia2t04 aXtkaai^ a a«aXX aMwat af laOl la VagSO^ 
aahaaoaa tha axldatloa rata laitlall^* 
(111) Burlac aorraalom af ohraala foralag aXXajra la praaaaca 
of And laCX alxturaf laOX araapa tluroai^ tha aaXt aad 
dupXlaataa tha raaetloaa wliloli ooeur la praaaaoa of HaOX 
2i6 
•lout. On* to th« rtnovta of ohromlvm hf l?ti01 tho 
tvom ^S lM to «af id l s« th« alloy moh •ftrUor, 
fli* eosbiaod of foot of tvo fAOtoro f^suXts In maeh. hlghor 
oovvosioB In oofttod aXloy than 
oofttod ftlloy. 
(IT) fomtr (B>1900) ihowi lilgliost oorroolon r»to» 
in PSPOMHOO of a mixturo ooaoloting ^ ^ tsolar 
ratio of 5tt and lovoat in tho puro Had* Addition of a 
asiall affioimt of HaOX in HagSO^  onliaQeoa tha eorroaion attack 
•xkonsoualir* fhla ia parhapa dua to a vaduotlon in if^uotion 
paxlod and an aarXy on aat of dagradation raaotiona. Tha 
dagmdation ia oaizaad t^ y rapid ramovaX of Ml from the alloy. 
(¥) TI^ oorroaion rate of ^onal-400 ineraaaea with in-
eraaaing BaCl concentration in SagSO .^ A aaqtial of aalf i -
dation» fluxing and ehloHdation reaotiona are raaponaibla 
for tiigh oorroaion rataa. 
Oliaptar TII 
( i ) At 650 and tlM praaxidiaad and lajtO^^lifO^ 
aoatad Ki«baaa allaya hara Idghar ozidatian rate* than tlia 
oorraapanding unozidiaad la280^-Vi8D^ aoatad alloya* 
( i i ) fha praoxidiaad alloja vhan aorrodad in praaenoa of 
Wt^ SO^ 'SXWO^  nixtnra ahow nofpluilagiaa in vMeh aoaSaa ara 
2i7 
(Srmmtly dlsraptsd and art X9m9 «ff«Qt«d. On th« 
oth«r hvnd, Aliojr* vhieh wt9 dii*«etljr ooyrod«4 in p]f«Miie« 
of « aaXt alxtur* •hov m sorphologar in vbloU aubstratt i s 
d«l«t«rloual3r Attaelwd, 
( i l l ) ?r«oxidie»d ftXloy* bKVA ucuially tihovt^r induotlon 
p«viod« imoxidia«d alloy* show rolatiToly loacor 
induetlon portoda. ia parhapa on aooouat of tlia Impor-
tast raaaoaa that praoxldisad alloya haira eonparatl-valy 
itlgliar oxidation irataa. fba isduotion porioda ara rala-
tiiralj Xongor in ohroaia fomar than HiO fomar, 
ilr} tn HiO fo»tra» tha Hi-lTiS autactio vhioh foma balov 
tha aof^aoa oxida aaana prisarily a*aapo»aibla for the hot 
oorroaion attack* 
In Cr^ O^  fomara, tba atafidation InwoVwlng formation 
of Cr^ S^  and fluxinc raaotiona ara ragponaibla for 
Idib aarroaion rataa. 
